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mentarity determining region ; CDR) j&*ffl2«UBb, V H -V L ^f ©&pfctri 

lO©^«B« &IiCKl#Sl$&30(DCDR<D^£^tfFv<7}¥ 

FabgJrit (F (ab) thmttlZ) Uft05£firfg#43«fctXH£©j£ 
«^g« (CHI) £^tf. Fab'WM-tt, ia#© t >> ? M^e>©l^fe^n^±0 

15 -CFabBffi-t^&oTV^o Fab'-SH£te, 3tfl{rffi«01*fctt-€-n^±O^X5 ! - 
-f >a*3&sat«©^— ;WI*Wr*Fab' *3K*r*>©*xr**, F (ab' ) |fr>T-«> F 
(ab' ) 2 ^-»m^(D]=.y^(D^^^ y\Z%>nZ>V7s)V7 J FIS^SJBr 

20 y-f7#r-fH fa (bivalent) OM^^Srft 

■T(Holliger P et al. , Proc. Natl. Acad. Sci. USA 90: 6444-6448 (1993), EP404, 
097-3, W093/11161W). ^Ttf^fte, 2*©3pU^^H«^5il«Sn 

pT^^(V h )^ SV>K:ig£-TtrfcVHS:fc*S^ 0t|Afc£* 5»SS^0U>*— 
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V&£W l Ul*<DfKLK.'$V*l'7?-\ s V ^-^Are&tK JI*UCcfcOscFvte> 

Pluckthun ITThe Pharmacology of Monoclonal Antibodies J Vol. 113 (Rosenburg 
and Moore ed (Springer Yerlag, New York) pp. 269-315. 1994) . # 

10 IgG 37 -f y-a#mttirC#« IgG 3 /W y U F-^-ffl^M^-r^. 

d t tc J: oT4C5 hybrid hybridoma (auadroma) C<fcoT#$fc£i3:5 £ t^ttj 
*5 (Milstein C et al. Nature 1983, 305: 537-540) . Sfcl«0-SO 

igG sums*- s l ti&tf h moi&fc?. &m a mnfefc^zmmizmxtz z. t. 
1 5 mmzm^fs.7 ^ ; mmm^mT ztizz^xnmzzo ^x^ □ 

lgG&M9c&)lzftm'£ J &%Z.thlti$kZ> (Ridgway JB et al. Protein 
Engineering 1996, 9: 617-62L Merchant AM et al. Nature Biotechnology 

* 

1998, 16: 677-681) . 
Fab' ^Ibf^^lt'Scttci^Tferl^tt^^itiS. 03*. 

20 ft— #<D^#^e>f3$gLfcFab' £ £?-PDM(^r^phenylenedi-maleimide) \ZX^ 
WSF-fbU dnt%>5— #<Dffi#j&>e>iMbfcFab' £ 5 
0, Jlft^teS^Fab' ra±ssM»S*zia#fttt F(ab" ),*ffit«^t 
#ttS&3 (Keler T et al. Cancer Research 1997, 57: 4008-4014) . £fc 
Fab' h O^Ift (TNB) g§##i: Fab' (SH) ^Ota^^M*^^ 

25 ^Kl^^^-t" -S^Sfe^l^tiTV^ (Brennan M et al. Science 1985, 229: 

81-83) o 



0 Fos, Jun fc 2 (C A 2> u -f 5> > *J y n— ft ffl V> £ £ £ «b 
tti*S. Fos, Jun ^*^y-r v-fe^T^^, ^\Tny-f?-^15feWlcl 
jS'tacfcft'flJJBt'S. Fos n^>i^A°— ftfajbnbfcFab* £ Jun ©-etift 
#JnUfc*>5— ^r©Fab* fcSSSWIiW*. fifn^^TjSTcb^mi^Fab' - 
Fos, Fab' -Jun ^i^b^fS^t^CtiaoT-i^t F(ab' ) 2 a*7£/&T 
£3 (Kostelny SA eta al. J of Immunology, 1992, 148: 1547-53) . £<£>;£ 
&«Fab-' JC«IS3tSn^ scFv, Fvfc£fc:43Vvr fcjfcffl *TIB"C&£. 

^ tt-O0D cross-over scFv m¥\<D^U^^ V— oi; D— igcDjrCft: 
A. B gl3fe<D V H £ V L ft 5 8SM«©Jfc«WfiV>U >*-T^31^fcJ;oT^ 
$ ntc V„ (A) -V L (B) , YitBJ-VtWSffl^T^T-n^T— **lJ*-r*Clfcte:J:o 

* * 

TtH5fe^) (Holliger P et al. Proc of the National Academy of Sciences of 
the USA 1993, 90: 6444-6448) . 

E©|g, —St cD scFv ft 15 S2£g£©i£<fc&Jt«W*V> U >*— TIS^ (— * 
it^-f :Kipriyanov SM et al. J of Molecular Biology. 1999, 293: 

41-56), j!l£&7Sy^«^(knobs-into-holes: Zhu Z et al. Protein 
Science. 1997. 6: 781-788) £ffft3 ££KJ:oTgl8<DJi/£ft{£^£i*£££ 

-SOD scFv ft 15 m&nm<Dm&fcit&&)&^ U T^£ttdi;oTf^ 
sc(Fv) 2 fciia#£t£tt#£fc&*&* (Mallender TO et al. J of 
Biological Chemistry, 1994, 269: 199-206) . 

ft#^gfeti£b-a3\ ^'jx^i/^u^-^v (peg) mo&nfr? 
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5 ©kMK#*»ftt5i:i^t« (HBftfFtM&HWWO 93/12227, WO 92 
/03918, WO 94/02602. WO 94/25585, WO 96/34096, WO 96/33735#Bl) . 

fctita^7m ftmmmotrifcmm. &&zfl*<d*ibw*£* thin: 

t h ##f£& (reshaped) t b&ifct feS^nS&^TfeS, t 

♦ 

JUfcWfcte, ^*^#0DCDR£fc hM^©^— (framework r 
egion;FR) &mm?Z>&5 \zWtmi^tc.mmm^ »Ct-A-7y^t5 

#WtBK^M#-^EP 239400, fflKftttittH&HS^WO 96/02576#J$) . CDR£ 
25 ^ /MSS^kT&J;^ (Sato K et al, Cancer Research 1993, 53: 851-85 
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10 



15 



20 



#fpmm^Pi##W0 99/51743#HB) . 

■ 

#36111 K&^T^n^S^tf (#M#0 /^&£2o 



^(Dm&n sfcfc«kt>ifij£«£ftfcv i #** 
(Dieses tfra— ■xrfev^fc**-r. 



25 iiiiiamffisfp«**i^t-*HeKttH?©tt»T?**- 



-Y>*-P>f*>2, 3, 4. 5, 6, 7. 9, 10. 11, 12, 13, 15, 3D=-JW«H 
=¥■ (GM-CSFfc£) , .'f>^-7xn> (IFN-a, IFN-/3, IFN-r&£) > CNTF, 
LIF, OncostatinM, CT-l&££#Vf & Z. £^T#Sfr\ $?^b<«-f>^-7 

>^-7xD>^teIFN-a, IFN-j3 , IFN-r, IFN- r &<i:^£nSo 
IFN-Q!<hIFN-j3«ffi|Wl'l4^V^, cne>2^©IFN«lWI— (DU-ff^— 
XK!fc?Z>Z.ttfT*%%o X, IFN-a, IFN- jS &6tA;iIFN- r I M-f 

Ii^>^-7xn>§M©^Ji:tT, AR1M (GenBank ACCESSION No : 
J0317K XiiK: Uze G et al. Cell 1990, 60: 225-34) &£tfAR2i£ (GenBank 
ACCESSION No : U29584, XIR: Domanski P et al. J of Biological Chemistry 
1995, 270: 21606-1K LutfaUa G et al. EMBO J 1995, 14: 5100-8) £WT3 

tf & C £ "? * S o 

5^*feT?K#$tlT%«fcV>. — (AH, BgD 

■ 



p 

jt 51^*56^^** «fc o % ntcmmx$> o t % «t v>„ c ©»w ©ambuss 

(C L ) fc^"r*^7-f^— Sffi^5iltMI>, in vitro 
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M-^n-XfcU ^©W3EiS*SSfflViTi/i<*:56^^^ — Willi's. *rCA 



(2) u^>F0D^*©fStt mmtuwLZfc^) ^-rmmwo^mm\zm^. 
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5 Kit> Flt-3, IL-2^g#U IL-3S^#:, IL-5§^#, GM-CSm3tfMS*#tf* C. 

#WKitt, mab/MRtotfi u # > ns*#»fJtT?* o »iflart««a*G-csFg£#»r 

T#-So ±f27jfe&c:^T^/iTi*£iitt£bT, 0!l*.fc& NFS60, 

10 FDC-P1, FDC-P2. CTLL-2, DA-K KT-3^£^Vf Z>Z.£.tfX*£2>o 

#6nfcRftit ^-ic^-e»^f Sutras, SMfcoant, mwimn 

15 iR> «L##fc>i*nfcf, £a#£#It> iSt^ui^tf^ (Antibodies : A 
Laboratory Manual. Ed Harlow and David Lane, Cold Spring Harbor 
Laboratory, 1988) tfi. Z\nZ\zm£2n%<b<DT*fcf3L^a 

■ 

• * 

7xD >^##:0^#:^^ARlliSL^AR2m^tl^tl(D^^^iG-CSF^^ 
88a/F3£«ti£b£« ^n^n©^^^BALB/c©0KfC^bfeo 



- 21 - 

ifi#:«<£>±# Istcftm-? V 7, <Dmm& 0 PolyA (+) BNASrlft HI U RT-PCRfCT 
scFv£-&J*U scFv^^t— ^5-f^5'J-*««l/fc. ARl^£§iBa/F3ft^ 

fc, ^fc^{CWIf^AR2MR^AR2fi^Ba/F3^^^7,IWS*©7-r ^ 
U-7y-^^^^Ttf[AR2^ia#:7T--> ? &S^bfCo £Wfc<Z>4»teK:*fcW 
#T 5 1 V >fc>nx V ^ Hil © CDR3 <D T 5 7 mSSMt mU Z> laife £ iiiR b fee 
scFv*Si^J3affiC!Di>^^Jl'ia^Ji:CHl-hinge-CH2-CH3©^{CifAb, scFv- 
10 CHi-Fcfg^^— ^^tfco MimfC^^* ! L#:<i:AR2m^-r^in;^?ra^ 

BaF3-ARG«, Ba/FS^ARim^a^mco-^n^n^^^M^tG-CSF^^©^ 
M^^CD^r^^^OD^^^^ — trSAUTlsfilbfco £ <Z>£BJ3£.teIFN- a 
{C-fe^bTiiJtUfeo BaF3-MG©^^^#^^©*l^©-a^14in: 
15 . #:£itJRL£:, 

Daudi»«IFN-a IfCcfc^TO^mWl^ttf-^ViTi^^gttTSt hBtttTe 
^^S^5nfc-®#^14in;#S:Daudi«^SPA, IFN- a b. W\W.\z1^M 

• W&imtrifcO) : AR1-4L AR1-24 

irEAR20iri#:©nr^^ : AR2-37, AR2-1L AR2-13, AR2-45, AR2-22, AR2- 
43, AR2-40, AR2-14, AR2-44, AR2-33, AR2-31 

25 (^pj^^vH^^^i, m^m^rb^M^^i\z^T) * 





• 




■ 


• 




AR1-41 


1 


2 


AR1-24 


3 


4 


AR2-37 


5 


6 


AR2-11 


7 


8 


AR2-13 


9 


1" 0 


AR2-45 


1 1 


1 2 


AR2-22 


1 3 


1 4 


AR2-43 


1 5 


1 6 


AR2-40 


1 7 


1 8 


AR2-14 


1 9 


2 0 


AR2-44 


2 1 


2 2 


AR2-33 

* 


2 3 


2 4 


AR2-31 


2 5 


2 6 



ftARl«£C##ARl-24CD»£, /I- h:J— fcfcSS^2*UrMm, AR2-13, M2- 
31, *S^JiAR2-44-C»S2:t3&«»*b<, mR10*rMfc#ARl-41©«^ A- 
h^— t&aKAR2«lttflctt, AR2-1K AR2-13, AR2-14, AR2-22. AR2-33, AR2- 
37, AR2-40, AR2-43, AR2-44, &£^teAR2-45T&3 £ £tfft&L\,\ AR2-13& 
£tfAR2-44teU ARl^l^^t/ARl^^^^^^MUTA 0 - ht-t^rt 
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iMMlB^tC^^l.tSf (F.VIII/F. Villa, PZ, TM, TM/PSv-X^iO 

mm : F. IXa 

15 : F. VIII/F. Villa 

fHH^F.VIIIatt, F. IXa<hF. XCM^Ci^^t 5 SI t <k o t , F. IXalC<fc-2> 
F-XcDStt-fb^Jl^T^o _hiB©»StF. IXa, £J5F. XOftttrSBMfcT*^®*^ 

«H^F. VIII/F. YIIIa0^ffl«fiB*«#'rsf^ffl* : rrs 

20 #s-r^i^^.e>n^> 0 
mm ■. zpi 

: F. X/F. Xa 
MH^ : PZ 

25 *£H^PZte> serpin^T^U-OZPItF.Xafc^fSdtT, ZPIfc<kSF.Xa 
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: TAFI 

> tTAF i (Dm* * wmr % -m&m&tfifc © * k rau tm© mm * raw.* fl^ * 

(d) i^li^ilWI-^ttliSSfSWI 4 
10 .BP* : hn>t:> 

SK:-PC 
tiH^: TM/PS 

15 raW^^^^^St**.^*. 

(e) nfcKJfc<Dffim^<DM 1 

a 

: Cls 
: C2 
I?- : C4b 

aw»tt^-»©+fctt, c4b©$it££ft#i~£^©^£t-&£#^£ : n ; £ 

(f) fcifoRJifr©**^©^ 2 
: ^-ffcf&lflf^W^IBT- (Complement Regulatory Factor I) 

■ 

:C3b 

25 Wm^f- : m&M19&>rt9HEfr (Complement Regulatory Factor H) 

Membrane Cofactor Protein (MCP) 
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Complement Receptor 1 (CRD 
Complement Regulatory Factor H, MCP> CRlteu Complement Regulatory 
Factor Ifc<k£C3b#^£^f£ffl£WT36 irWb%. Complement Regulatory 
Factor I£C3b©W#£IM0i"$"£— SteSteSW*:©*^^ Complement 
5 Regulatory Factor H, MCP, CRl©«t6&ft#t-«fc©##ftt-*£%*5ft*« 
±W,mm : T(D^X\ mzft&L^om. VIII/F. VIIIaT&3 0 F. VIII/F. Villa 

vu>\£>m<Dm&frmwm\z&vmfettffi*%:rt2>ti^ f. viii/f. vniaco 

JSHTOtt^WLT^SIStK ■£©7Bll«|8J:bfc:V>. ^F. VIII/F. Villa 



20 



£ 9 A&Wfcl&^b&F. VIII/F. VIIIaKMbTfe, 



10 F. VIII/F. VIIIaOffiB^mtt&^UTV^IBtK F. VIII/F. VIIIaK^ns, 



15 Ji#:©HmtL$I^^tj'ZiS#S#in;#:^^-r ; 2> 
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V>T, RT-PCRfcJ: ?)L«*J:tfHaiO'Rr3C««©ig<X*ff "5 Z 

10 i£it^m&tKm£-rz>z\th»jm-v&r>, m&zzy^rnzoWTfr&m^ 

15 SVitt->^;i'E^ltCHl'bL<ttL«3t*«« (C L ) \ZMm-r%77'('V-&m 

■ 

25 fr-5 5 0 



* 

ia^tl«\ ia#:Sr^^ mm-TZZ (Antibodies : A 

Laboratory Manual. Ed Harlow and David Lane, Cold Spring Harbor 
Laboratory, 1988) ifi. ^nSCH^^nSfecmK. 77^f-f^-^n 

^BjOD-a#^14in;#«, «AW§«H^. VIII/F. VIIIaT&£3§ 

<g\ -r^fe-^^^i^M©^^^ skmrnm^mmm^oY. ixa, 

■ 

^BJ.WF. VIII/F. VIIIa^tM^#— mmm&ffimtSXT<Djj&-eftMVtZo TfJSg 
©F. IXaSi^X^^-n-en^^^^^Ttc^b^io ±M\^Tz.'%M~? V 

^ggLfco trCH (F. IXa, F. X) fc^f SA-T F-^S^niRL, 
irEF. IXata^ (HM. Ltf) <D»3l^*-fcF.XSMt: (Ml, L«) ©JfflK** 
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#£nfc— m^^mzmi^xu, F.xia cf. immmm) , f. ix .cf.xs 
mmm) , f.x, F,xacz>ai&*K (s-2222) , u>^K^e>^^.tu^^T, 
f.viii/f. viiia (f. iiaiz&zf.immkoffim^) zttw? z>mvk*mmhtzo 

^(Dm^U^X, F. VIII/F. VIIIa^#^l4^^-r§-ffi#mttta#^^bfco 

mmizm (aptt) ^Hmmf^^ai^bfeo ^-©^m, F.vni^gitihjfiL 

7^@E?iJ#-^ : 42, 4 6, 5 0, 54, 58, 62, 66, 70, 74, 7 8% 

ntmmmzmm(Dm^^mm,^mw % z. t^x^s* 

mai©^»!J^fa«©XB12*fe«XTO40 

mzmm<Dffiffi®i&:7£mi$,%:^is* k-d. msmzvuww&m^ so, 5 

15 4, 5 8, 6 2, 6 6, 7 0, 7 4, 7 8 b < 8 2 ©V^T n^MCfeiSOT 5 

42, 44 — 46, 4 8 — 5 0, 5 2 — 5 4, 5 6 — 5 8, 6 0 — 6 2, 6 4 — 
20 6 6, 68-70, 72 — 74, 7 6 — 7 8 b < \t 8 0 — 8 2 £>wrtWCf2 

t, imie wxb 1 2 % b < miu<D^irnfr<DT $ yMmnfrt>t£%fai&&&:i£ 

25 @B?!I#-*t : 4 8 — 5 0, 52 — 54, 56 — 58, 60 — 62, 64—66, 6 
8-7 0, 7 2-7 4, 7 6-7 8 t>b<«8 0-8 2©(/i-rn^©T^y^ia 
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* 

5 Sequences of proteins of immunological interest, (1991), U.S.. Department 
of Health and Human Services. Public Health Service National Institutes 
of Healths An efficient route to human bispecific IgG, (1998). Nature 
Biotechnology vol. 16, 677-681, ^fciaasnT^afcttfR**^*^** 

itmmfcm^ mmtfiftmir &Ttemm~r%mm\z 

*mW<D$ifcV>tt^ 'S U #> FfiMB** IFN-a/j3 ±15^0 

x □ >- a / 13 \Z J: 5 te^fr fcftT V i 3 *«, JtiL t» ¥^ t^W^lBS4 
25 -So 



- 30 - 

■ 

&*-r*z:fca*s» ^mommt. iiifost mm) &T\zmm-?z 



5 VIII/F. Villa, F. IX/F. IXa, F. XI/F. XIa©«lll<ST^Stt, AL&ffitmtn* 

jfijypf©^ &^te&F. YIII/F.YIIIa«IHST*fctt^iafc:«kafflJfiiS^3E 
teu jfiL3BP5AfcJ*«ns. jfiL^AA##ffiJfiLLfc*&* F.YIIIJW!!©*!**** 1 

15 ifii^Aa#©QOLlRl-h{c^:#<^#-rs« 



Y.mm&tVT, ®ttel%Sk±&m&?2>Z\£\Z&m-?% (#M«H 1 Xltt4:fe«ktf 
20 jfliSRr^ 3S^fcjfcjfa*ff5fc«K — JfeSllBK F. YIII««i*)tJB«KjajO«#-r 

_ • 

* 



•a- 
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5 ssfc/jfiLX*AJiL*,.#ki«fijfius:j»Aa#fctt, <i>\i\z9-t.mzn% 

?.mUztt?Z&Lfci>m±-?2>%'&'£) i $>2>o -f > t tf^-^^T St, F. VIII 

10 F. VlllS^J^V^^fOi^fo^ ^-g-ffci^J (complex. concentrate) &3V*te 
F. VIIa^J^fflViS/N'-f/IX^^^ HiS^n^o VfrVfcftt>> Qft&fe'Zfe* 
*S©F.Vni$^J©&#2^ iSfc <>ttf^- (irCF. VI litres) jjm%±-tfX 
VSvM&iP&Z* %.tc. ;^A7smm^\t, m^M^F.VIIa^J^Ml&i^ 

15 . f. viii/f. munmm, -?ufr%v. ixatc j:#f. x^ttfc£M$^£at£ic#N&# 



20 tot, -f >ktf^-0#ffi^&*^n"r, J.OF.VIII/F. VIIIa©^fg^ 
tZ\ZT\ F. VIII/F. VIIIafcP^-r^ffiifilS^ibT, mem. ifiF.VIIIg 
*>k*;W> f ^>F^^^tlTV^ 0 vWFte, ifiL/jN^, JfiL^WtflM'&OI^ 
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ST, (i)S-£WHW*l£<* (ii)aft#J&Wrr»D, (iiiW >t H*-©#£tC 
&&3n?\ (iv) F. VIII/F. VIIIa^{&#W^(D^li^#-r^g^p n p©tM 

10 WtUTH ^mca^C4b*3«k^protein S (PS) Kife-^t" SC4b binding 
protein (C4bp) C4bpte, C4b-C2b«^#a>5C2b£A*St£l*3£ 

PS©aPC cofactorStt**^*-**^*^*- t^oTC4bp«ffi#:m^ 

C4bp©flUB£ft*T*f1Mi£^T'5£**.&ftS. C4bpteIH^c££C4b 

fi£oTttSi#aK^-f ;^f^ffl, trCJKSf^ffl, 4MbW»fPffl 

EgUA (EH*&j£4&> fcb ££^#3*1*. — >&T, IL-2©$S 

swrsEna (k^m^) feboaassk lL-snmm&ftM-tzftimzi&tin. 
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%\s<\mm. cntfcd 



15 mm&ttm?%itimzmvmftM*^'Tz>mM& mmm.^) hv<\mM. 



-r^ns. (gmiaj^ti) ^b<«^j, oncostatin mmm^FM-t 
20 mwznz. 

£fc, ^B^CDtrC^F. IXt)L<«F. IXa, $>£Z$F. X£>M;££SSirf 

F. VIIIa©^tg£ft#t"£^#T&3«^£te, Minute, tBifiL. ffiifil^ 

25 ZPItF.Xfc^bTPZ©t»l6S^St-S^#ttStJfii^ffl*^rrSB 



:A ( 



t> b < «iH$!l> h o > tf > <hTAFI LTTMcD^f B£f$ 



* 

BfrM#J, JfWSttSI (PEG, Tween#K h&l (EDTA^) , 

ci*:**-?**. -e©ffi©<&#^M©#u^^h\ jkmrjv^ 

-;K^ntf 1/>^'J3-;K PEG#), #^*>te$M58rtt»ltt*U VJV*-h8(K 
HCO-50) # i b T *> <fc i. 



£ ('Remington' s Pharmaceutical Science 16th edition', Oslo Ed. (1980) ^ 

&mvn% danger etal., J. Biomed. Mater. Res. 15: 167-277 (1981) ; Langer, 
chemTech. 12: 98-105 (1982) ;*BB#lftg3. 773. 919-9;fcM#lfttJ«&« (EP) 
fg58,48H§; Sidman et al. , Biopolymers 22: 547-556 (1983) ;EP*133, 988#) . 

r)m&&j£-&nz>'b<DT*&ztf, -m\z±AT~\±, lBSfctK. o. i~2ooomg£i 

ttT^PS-^-TS £ £D$?£b<tel~1000mg/B^ &. 
KlJ;t)S?a;b<fci5O~5OOig/0» «fe#£b<tel00~300mg/BT&£ o cn. 

. e?J&**ff5Htt)#A6n'5. fi4^i:UT»i> nakedT^XS Ff£££ 

UT^1"S^ (Adolph r^^^^A^J , CRC Press, Florid (1996) #fi8) 
Sfcfcu an< H^iK^tScDlf-Xfi#K:*«(W093/17706^) UT^fSdt 
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10 tSCt^TfS. 

15 • wtc^^n^^, 7;m— ;n$*&. *MH*. ssfcteffi/s^fcSSrBBisufcJf^ 



m 1 K£pcDNA4-g4H©#AM^£SlbfclIIT&3= 
20 HI 2 ttpcDNA4-g4L*«fc^pIND-g4L©#AfiS«**bfcBIT**. 
B3«pIND-g4H©#A««£*Lfc0T&£. 

m4\tm. IXaft#XB12£Sff.Xta#SB04, SB2L SB42, SB38, SB30. SB07. 
SB05, SB06, SB34idJ:Of^0UfcfiT:F. IXa/W.X =a»8r»tt$i#SJBV^ 

XB12/SB04> XB12/SB2L XB12/SB42, XB12/SB38, XB12/SB30, XB12/SB07> 



» 

1 

■ 

- 37 - 

* « 

XB12/SB05,' XB12/SB06, XB12/SB34©J!£J£te#§Sj&>ofc. 

m5\tm.mmmmtm?.mmm, mu sb42, sm, sb3o, sbo7. 

SB05, SB06, SB84teJ;DfMlbfc^.IXa/W.X=^JItt«#*fc™04«# 

5 lOMg/mL WHtt Ug/mL)T»*. **, XT04/SB04, XT04/SB21, XT04/SB42, 
XT04/SB38, XT04/SB30, XT04/SB07, XT04/SB05, XT04/SB06, XT04/SB34« 
F. VIIIa^?£'l4a)±#^^bfe, 
H6H H4©^T*t>Stt©i*^oJ^12/SB04lCOViTF. YIIIa»Stt<0« 

b fctir* S * bT V> S . fc^XB 1 VSB04ttWft#« fcFVI 1 1 a« 

10 flH£©±#£^bfc. 

H7ttXB12/SB04, XB12/SB2K XB12/SB42, XB12/SB38, XB12/SB30, XB12/SB07. 
XB12/SB05, XB12/SB06. XB12/SB34£/B skMMmTy^ *«!)5£bfc*§*£ 
j^bTViSo irL^^co^«XB12/SB06^MUT«3.4Mg/mL. ^E-ftEtfm 
20/ig/mLT**. XB12/SB04, XB12/SB2K XB12/SB42, XB12/SB38, 

15 XB12/SB30, XB12/SB07, XB12/SB05, XB12/SB06, mi/Sm^^^T tit 

H 8 ttXT04/SB04, XT04/SB2L XT04/SB42, XT04/SB38, XT04/SB30, XT04/SB07, 
XT04/SB05, XT04/SB06, XT04/SB34£ffl ^ Jfii««H7yfe^ &«S5£b;fc*g*£ 
^LTV^o ^^©«ftt*XT04/SB06^ilbTttip/ig/BL» 
20 20tfg/mLT*S. XT04/SB04> XT04/SB2L XT04/SB42, XT04/SB38, 

* 

XT04/SB30, XT04/SB07, XT04/SB05, XT04/SB06«fii^# : ffiT £Jfc*fcbT, M@ 
p#r^ (APTT) ©jSfl«a***bfc. XT04/SBS4tt*HI»W (APTT) ©filliBftSn 

m 9 teEl 7 > 0 8 OD^tfSfe^®^ (APTT) ®®*g$*©ffi*>ofcXB12/SB04 
25 \ZTD ViT«*«#ttftai U fe«g*5&^S nt 5 . *g*XB 1 2/SB04S»&## 
Wfc8SR#H (APTT) 
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5 

t h mm&zfM2B^n^n(DnMftm&<nc^\z?LkG (ariflag, 

AR2FLAG) S>b<teHis6 (ARlHis, AR2His) <B^#^inb&^»Sg&#©SS 
10 -Ot^Lfco v»>X^aB«ltt1*Ba/F3Klt hARl*©«l^«*4:G-CSFg«flH»l 

■ 

&CARmisfcb<«AR2His£f££bfco 

15 

CH^J 2 ] scF v*S^ 7-f77'J-*^ ©tfi##8i 
. (a) 7 7—>*7<77U-^>z>^ 

^V7X(OII$lli«kOpolyA(+)RNA«:»tBb, RT-PCRfCTscFv^fifcU scFv 

20 flifBbfcd. Immun. Methods, 201. (1997), 35-55) . 7^77'J-©«1 (2 
x 10 9 cfu) £50 mL 2xYTAG (lOOjug/mLT >tf^U 2%#)Vu-7>&&mxT 
Y) fc*i«b, OD 600 0.4~0.5*-e37riCT^bfe. 4 x 10"©^;W^-7 7 
— yYCSM13ftU0A3rC, 154MB#«b"C*»**fc- --{-450 mL 2xYTAG, 25 
ul lmol/L IPTG£«yjnU 26*C 10H#M««bfc. »to#«K:T**JUt*l§lJK 

« 

25 U lOOmL PEG-NaCl (10%#'Jx^U>^'J n-;V8000. 2. 5 mol/L NaCl) Sfi 

* 

4"C, 60#ra#«bfc. 10,800 x 30»Ma^K:T7T-S?*ttJBa^ 



§ 
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« 

fommZAQ iL©*fc!BWU 8 mL PEG-NaCl 4^C, 20#IW#Sbfc. 1 

0,800 x g, 30^3t^^T^T^^^tt^$-^5 mL PBSM^bfco Hl«J 1 
TPigbfcMlFLAG<hAR2FLAGteNo-Weigh Premeasured NHS-PE04-B i o t i n Microtu 
bes (Pierce) *m^X\i*?->mmvrc 0 7 y-V 1 ?^ 7*7 U-fclOO pmol© 
5 t^^>^ARlFLAG ! bb<«AR2FLAG^j]Px., eO^f^IC^M^iifCo 5% M-P 
BS (5%X^A^;V^ ; £^PBS) Tifc^bfcStreptavidin MagneSphere (Promeg 
a) 600/iL£iP;t, 15^1^^^o lf-Xfcl mLOPBST (0. 1% Tween-20£Hr 
t^PBS) tPBS^T3 0-r^#Ufco 0.8 mL©0. 1 molA ^U~>>/HC1 (pH2. 

10 nl 2 mol/L Tris£^JPbT*ftlU *rtfcii9ifL$ (OD 600 = 0.4-0.5) XLl-Blu 
e lOmL^JP, 37^ 30^^*1"^ - hX^WtZtt, Cin£2xYTAG:7>- 
HO£tf, 30t:-e^*b^o nn--^lU4Xb, 2xYTAGKHfi^ OD 600 0.4-0. 
5ST*37"CtT^bfe 0 i«i&10 mLKl5 £tL lmol/L IPTG, 10" pfu'VJWt— 7 
T _ i ; (VCSM13) SISJID 1/37*0 30#W#«b&. 

15 >5/>**t«xnAG lOOmLfclWMU 30<C> 10«PIB««bfc. »&#«fcT* 
*±m£HJiRU 20 mL PEG-NaCl£g£SL 4t:, 20#«#Sbfco 10.800 x g, 
30»Maii6K:T7T-^ftajRa-&, 2 mL m\Mm\s1t%><D&&<Drt>->? 
KUftbfc. 2llI@©^>->^T?«lf-X^PBSTtPBSfcT5IlI , ro^bfc. « 

■ aj b 7 t - 5? **** *» 6 ft fc^ywi* s *mm& 77-v *m±r 

20 ->SELISAK:Ta&bfc. 
(b) ^t-v'ELISA 

_hfBCD^'>^;l'^ □ — — S:150mL 2xYTAGKl*aKU 30*0 8fei&*bfc. CI 
©5mL£500mL 2xYTAGiC^®, 37"C, 2P*M**** ^-7 7-*A5x 10 
25 9 pfui0.3/zL lmol/L IPTGS-&tJ2xYTAG*100ML»ftIb37t:fcT30^|BI#«bfc. 
ggV^O'CKT-i&i&^U «ii>±i#«rELISA»C«bfc. StreptaWell 96^-T^ 



p^^-^^-h (Rpche) ^1.0/ig/niLtf^>^ARlFLAG ! bb<«AR2FLAG 
'yfrfrPBS lOOMLfcT-flfen-hLfc. PBSTfcTifefrb£iJHftl*V>fc«, 2 w/v 
^KM-PBS 200/zLT-«fc^ny^>^bfc. 2X(w/v) M-PBS£B£#, d;HC#*± 
»tlOA.40»IB»«btt#*«S***fc- -tttMfc i^7 7-^l« w/v % M-PB 
SKl"C*Rl/fcHRPtS'&SM13S[#: (Amersham Pharmacia Biotech) tBM hlue POD 
Mm (Roche) -eftHtb, 0Rj6£#JkbfctL A450©te£ffl!ti£ 

U /Co 

(c) i2*Jft5££*D->aft 

ELISA^TIl'l4T^orci7n->(D>'7-i 7 »^^ , ^"l" 7 — PBG3-F1 (5'- CA 
GCTATGAAATACCTATTGCC -3' /SSI** : 2 7 ) £PBG3-R1 (5' - CTTTTCATAATCAAA 

atcaccgg -y/mmm^ -.2 8) &m^x?mz-cscYvmm&mmv, ^tomm 

@2^J^bfco 77-^IiwL 10 x KOD DashM«2/zL, 10Mmol/L^-r ~? 
-£0.5/^0, KOD Dash^U^^— £ (mSM£«> 2. 5 U/mD 0.3/iLfc«ff 
CRR^Stt20/zL*, Perkin Elmer9700-C96lC, 10#> 55^, 10#, 72"C» 30#, 3 

)v<Dmm^fffs.^>rco pcm 5ml©jk^*cexosap-it (r^s^iO 
• *3/iLaanu 37*c, 20#w, §i*«*8(rc, is»M«»bfc. zwy^Mz 

^V>TPBG3-F2 (5'- ATTGCCTACGGCAGCCGCT -3'/"Sa^J## : 2 9) &£V>tePBG 
3-R2 (5'- AAATC ACC GGAAC C AGAGC C -3'/BB^iJ#^ : 30) ^^^-1"7-<hbTBi 
gDye Terminator Cycle Seauencing kit (Applied Biosys terns) iZTKfc&n^ 
Applied Biosystems PRISM 3700 DNA SeauencereScIbUfc. *5KE5«*»6*3E 

$n^xaym@s^J^CDR3©^^^n->^ARi0^^AR2ii^o^T- ; en 

■ ■ 
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i-)Vmmt.'(>ha>-WL\-?c (t MgG4 cDNA) ©MfcSf illM hS^UTscFv 
£Jf ATfSfSi^^^- pCAGGss-g4CH'ST-al8G4*fll»bfc. AfD^it 
T^^^fc&fclgG^knobs-into-holes (Protein Engineering vol. 9, 61 
7-621, 1996) &##fcIgG4©CH3W^075y*Wlfr*^bfc. A^<^ 

5 «Y349C, T36Bf©WM*Tr*«. B^7teE356C> T366S, L368A, Y407V©fi& 
(TC&S. M#©k>S?*&#£*>H* (-ppcpScp- -^-ppcpPcp-) ^SAtfc. 
£fcA*f ML-3©->^;ViB^JS, B^<^tttMH©->WS3 

5dftfflViT«l*b-fc (pCAGG-IL3ss-g4CHPa, P CAGG-IL6ss-g4CHPb) , J&XIE?"J£ 
OjffiRUfc^n— >©scFv«*©PCRai*SSfiIfflab, triARl^^ni->«pCAG 

10 G-IL3ss-g4CHPa^, tmim? o->«pCAGG-IL3ss-g4CHPb^^^n-->^ 
bfeo ttARl«Rt«ftAR2*^n->45 x 45©#tt2025W©£tt**«^ 

(a) ummmrv^ 

BaF3-ARG«^^XlL-3^#'i4ii^M^Ba/F3{cARimR^AR2m©«fflm^«i 
G-CSFS*#©ffllSrtfS« fc ©^* 7 #^©fg§l^ ^ * — ^mXVXmiL Lfco b 
aF3-ARGttIPNoteW^T*3ibfc. 3**#l/&*x;H3 0 lxlO 3 §0©Mtf3£ 

L©£lfflfl&f&8!lJ£tt*SF (nacalai tesaue) SrSsftlU 2NrIBI37 , C«iaUfc^A450 

(b) Daudi«HJfi*B5fi«lft47yfe-f 

25 Daudi«JftttIFNfc#UTi**^*»-rthBieiJft*T**. 

0. liL©«rtST^x;wa?)6. 25xl0 3 l@©^J&£96^x;V:/l/-H-MLfco 40 



|BI*«aiOtfL©4IBIftftSl3fetS*SF (nacalai tesque) £»Jb, 2^FK37 , C« 
i&l/fcgk A450£«l5£Lfc. 



♦ * 

C§HiS0iJ 5 3 ■ • Factor IXa (F. IXa) fc#r**+ftR#©^* 

■ 

5-1. ^*itf/W^U Mff! 

BALB/c^?X <*, ^MSEW»>»8a», H*^*-^*-'^-) 8E££tf 
MRL/lpr^^T. (a, ft*W*fti»8a», H*f t^-UA'-) Factor 
IXa/3 (Enzyme Research Laboratories, Inc.). SttTOlO^^fc. W®* 
<h L/TFCA (37D-T >h^75?a/X>hH37 Ra (Difco laboratories) ) ~C 
X^VSJaXfckfcFactor IXa/3 £40MgAeadftTfi#b;fc. 231M&K1FIA (7 
n-f>h^7yaA*>h (Difco laboratories) ) T?X7JVi?3>ftt& 
Factor IXa 0 $40 Kg/he adjrFS*bfc. a*iaWMWl«Uin***3~7iaff 
ofc. Factor IXa/3 £»T*Jfe»tt#*©±#ft 5-2 ^^ ELISA (Enzyme 
linked immunosorbent assay) t?«B«, «*ft*fcUTPBSH (A^^A-f 
^->, ^^S/^A^>£^£&^Phosphate buffered saline) t£#^l/ 7b 
Factor IXa5*40Mg^eadlMRrt**bfc. »*ft#©3B«, ^**©MMBI 
flfc^#*3xn-^»HP3X63Ag8U.l <P3U1£*"*\ ATCC CRL-1597) 
PEG1500 (Pv-n- • ^7^7f^f V*X) *B]V^**lC«Vi««[»*bfc. 



10XFBS(InTitrogen)*WFPMI1640«* (Invitrogen) (STF, 10XFBS/RPMI1640 
tc!rabfcM^JfflIS£96 well culture plateKliMU fttel. 2, 3. 5 
H«fcMTa^#«l (10XFBS/RPMI1640 / 2%HAT 50x concentrate (*B#a43£) 
/ 5% BM-Condimed HI (o^ • 9<79J7s74 > ^©«ft*ff5C: 



10 
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Vfemm±.m*m^X, 5-2 Kl^bfcELISA^cfc ^Factor IXa^fSlg^tt 
*a!3£-r^iltt«fcD, Factor IXatt^JSttfttff *'Vf 7 U F-^ftMftbfc. 
gttvCS-SfcjftUfcfrttTTFactor IXa©»«SttK:*W«+«l«tt*ti3eb, 
Factor IXaCSW F-^ftittflbfco A-f F 
— vte, 96 well culture platefcl weHfcfc?) lf^Wfi**^*^^** 

tfrV>, ^n->ftil^bfc, 5-4fc:*bfc2f*£fc£9, * o - >fls b fctrC# 



5-2. Factor IXa ELISA 
Coating buffer (lOOmM sodium bicarbonate, P H 9.6, 0.02% sodium azide) 

15 TUg/mLfc^lRbfcFactor IXaj3ft> Nunc-Immuno plate (Nunc-ImmunoTM 96 
MicroWellTM plates MaxiSorpTM (Nalge Nunc International) ) KIOOm L/well 
tMi ^T-^^a^a^bfc. Tween(R) 20ft^tyPBS(-)-C3H 
8fe#^ diluent buffer (50mM Tris-HCl, pH8. 1, IX bovine serum albumin, 
lmMMgC12, 0. 15M NaCl. 0. 05% Tween (R) 20. 0. 02X' sodium azide) Tplateft: 

20 " tn?2l»Mblockiiigbfc. Buffer****, platefcdiluent buffen?*Rbfc^ 
VX<DtoMHLltW\'t'7V H-T©«Ht±fllftlOOML/well»JlPb, SaVCl!* 
n-f>*3.^-5/a>Ufc. PlateftSEHfetMfc diluent bufferTl/2000***b 
fc7;WU*^77^- tf^ffi^tfyUgG (H+L) (Zymed Laboratories) S 
lOOtfL/welltBUlU MTIWWW a > bfc 0 Plate ft 6H*fMft, 

25 fg-SSHBlue-PhosTM Phosphate Substrate (Kirkegaad & Perry 

Laboratories) ftlOOtfl^llWnU 'fcnraMK >*^~: ^a >bfc. 



Blue-PhosTM Stop Solution (Kirkegaad & Perry Laboratories) £100//L/well 
mnhtc&* 595nm^^tj-^©^m^Microplate Reader Model 3550 (Bio-Rad 

« 

Laboratories) T$JSbfc, 



5-3. Factor IXa^^ttS'J^ 

Phospholipid (Sigma-Aldrich) ***»S**rr 
£<hte:<fcO, 400^g/nLOphospholipid»»[ftil»l/fe. 0."l%^S/jfe?t7;V^5 
>ft^tohU^«W^a*ft* (BUT* TBSB) 40ML£30ng/mL Factor IXa3 

(Enzyme Research Laboratories) 10/xL£:400Mg/mL phospholipid*^ mL£ 
100. iM CaC12, 20 iirMgC12S«JTBSB 5^Lt/W^U p-7««Lb»10tfL* 

• fc, 50Atg/mL Factor X (Enzyme Research Laboratories) 20ML*3£tf3UM 
Factor YHIa (Amrican diagnostica) 10AiL£inx., «n?80»IBK«S*fc- 
cnfcl0tfL©0.5M EDTA^SnTS £ fcfc«fc QKJBStfltS^fc- e<br*** 
El, 50mL(DS-2222^ (Chromogenix) £SinU M^30#I«K >3fa. 
a>bfc«, «!!£ifc&405nnu #M&*655nmK43tt£!«M£Microplate 
Reader Model 3550 (Bio-Rad Laboratories, Inc.) fcl «fc O $1^ U fc. 



5-4. It7K©ff$4*Scfc^#«>»l 

• * 

(2.6,10,14-tetramethylpentadecane; 3ltt«*I*> *2IBUUWafc«*bT 
;&V>fcBALB/c^* <«, *»IM»*5~7a», B^t-J^-UA-) £fc 
teBALB/c*~r^* («, 3MMMtf*5~6»fc 0*^*-^* * 'J/*-** 

6JK7K*lHliRLfc- 



|fc#fl>5©&#ffi$4teProtein G SepharoseTM 4 Fast Flow (Amersham 

* 

Biosciences) # y V^Tff Binding Buffer (20 mM sodium acetate, 
pH5. 0) \zX2^^tdB.^tiy^\z.7^y^^. 10* y A^*©Binding 
BufferTSfc^bfco 5* y A#»tf)Elution Buffer (0. 1 M glycine-HCl, 
pH2. 5) KTirC#£i§ffiU Neutralizing Buffer (1 M Tris-HCl, pH9. 0) 
fabfco ^n^Centriprep 10 (Millipore) tTlll, TBS (50mM Tris- 
buffered Saline) ^i^tlbfc. tri^S^ 280nm<D©7 , £^£>, A = 
13. 5<hLT^i±Jbfco SbfcS^iil^te, DU-650 (Beckman Coulter) fCT^U 

5- 5. aptt (mmtm^ hn>t^y 7,^ >mm) <ow%. 

APTTOCR-A (Amelung) £«cb£:KC10A (Amelung) «Q$J^Lfco TBSBT? 
miRVtzfrifcmWi 50mL, ^2pfc hiM (Dade Behring) 50^LRI/APTTSS^ 

(Dade Behring) 50^L(D^^37rT 3 ^f«tfe, 20 mMtf)CaC12 (Dade 
Behring) ^ul^mB^m\zm^^ iCJ: D^HSiS^H^^^ M@P#P*1£ 

* 

$SJ&W6] Factor X (F. X) tC^-r^^^fQirt^©^ 

6- 1. ^.k^M^'JH-^ ' 

BALB/c-??X (it, *HSIB«M*631*, H*ftH^-UA-) 8!E43«fct^ 
MRL/lprV^X (a, $M8eHjOT6»»» B*ft-^-UA-) Factor 
X (Enzyme Research Laboratories) *KT©3BD**Ufco SJ0^3StbTFCA 
TX^;l^3>fcLfcFactor X£40/zg/head&Ti£#bfc.. 25BM«K:FIATXV 
jl/^aXfcbfcFactor X£20£fc«40tf^ead&Tfi#Ufc. ^lilWMK"?? 
5iJjP^feSE*'&W'3'-6lHlff o fc. Factor Xte&t"5Jfofcft#ffi©^#& 6-2 fca* 
L,fcELISAT«BSL S^^^LTPBS (-) fc^L&Factor X£203:fc« 



» 
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20 



D-^«lftP3Ul*, PEG1500*fflVifc*j*K:^j»llfilBl'&bfc. 10«FBS/RPMI 1640 
igi^^51^bfei$'nlfflJ^^96 well culture plateld^ffib, ifi-nl, 2, 3, 50 

Xfc«f *«S^«tt*W^^fc- Factor X»&j§tt*#*r*>W:7U 
$RU 6-3ic^bfe^TFactor Xa©»*ffittfc#T**fti&tt*»£bfc 
Factor XafcW*+»«tt**3fcVVW:/U F-^fc. RIMHR*20ff 5 
&fcJ:D£m->nsbfc. 5-4fcjSbfcifriSfc<fcO* ^n-><bbfcttflc<0 



10 **fl*U 0**&tMM*l«bfc. APTT»«3*fcV>"** 



5-5 iC^b fc^feTflUS b fc 



6-2. Factor X EL ISA 
Coating bufferTlMgMfC^bfcFactor X£s Nunc-Immuno platefc 

100ML/wellT?ja-a«, 4tt-^>^^>3>^ Tween(R) 20*«f 
PBS (-) -C3tel$ft}§^ diluent buffer'Tplate*MT?2RrMblocki"iigbfc. 

* 

BufferSK**^ platefcdiluent bufferT*RbfcT^X©«LifiL*Sfc^W 

-/y h-v©«*±» ^sarnu 36aTrn^w-r>*a y <-^3>^fc- Plate* 

SBftlMfc diluent buffer-ffl/2000WRbfcT^*U*^7T^— tf^tt^ 
?7JgG (H+L)£8s}nU SaT?ll^W-r>^a^-5/3>bfc. Plate^6IM^# 

^-fe^MBlue-PliosTM Phosphate Substrate (Kirkegaad & Perry 
Laboratories) £100ML/wellSP3jnb, *MT205W ^a^-S's >bfc„ 
Blue-PhosTM Stop Solution (Kirkegaad & Perry Laboratories) £100uL/well 
gSinbfc:^ 595imK:43tt*!R3te£3:Microplate Reader Model 3550 (Bio-Rad 
25 Laboratories) T&iJ^bfco 



6-3. Factor Xa^SJiSteiBS 
TBSBTl/5*3Rb&/W:/U b'-^«_bt»10/iLi:40ML©250 pg/mL Factor. 

Xa (Enzyme Research Laboratories) &<£trTBCP (2.78 mM CaC12 r 22. 2mMU > 
IMS? (7*^77f^3U> : 7^X77f^Vt'J >=75 : 25; Sigma- 
Aldrich) £^rtfTBSB) fcfifDb, ifitl^H>+a^->3>b&. ClOjg 
^ISic, 20Aig/mL^o ho>tf> (Enzyme Research Laboratories) 43ck^ 
100 ng/mL^'fttoMH^IVB^ (Factor Va (Haematologic Technologies) ) 
OTBCP*50jttIJSJlPbTmTriO»mR*S'«:fc- 0.5 M EDTA^r 1 0 m IMffliT <5 £ 
£K:«fcOKJiS£fl c lh£ii"fc. £<BjEJ£Jgi£fc:* 1 mM S-2238^ (Chromogenix) 

g£Microplate Reader Model 3550 (Bio-Rad Laboratories) TSU^bfc. 

7-1. /W7U K— ^6©tt#lT3E1ll*«3— F-TSDNAWM-OPW 

«F.IXatt#**^H«P.»t#**^«/W!/U QIAGEN (R) 

RNeasy(R) Mini Kit (QIAGEN) ft«^T»W«a«©^ttfcav»^WIAft«iffl^ 

Superscript cDNA^^^T.^A (Invitrogen) SJHV»T«9!»lBtt<D#iasfcflev> 
RT-PCR&fccfc D — *SHcDNA*^J5!& bfc. 

■ 

^<7*ffi#HagRl£1H« (VH) cDNA^^T^^-^bT, Krebber 
ft (J. Immunol. Methods 1997;201:35-55) fc««©HB^5-f 

OT^^-rv-M^^^bfeo #o. 5ml©ioo^m hb 7?'C?-m&®&& 

XS 100MMHP^-f^-JB^«*«^ 'R««25/iL ( 7 - 1 TiUM b fecDNA^ 
*2.5tfK K0D plus buffer OR#D5iO » 0. 2mM dNTPs, 1. 5mM MgC12, 0.75 
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units DNA polymerase KOD plus Cft&ftftlft) ) Zmmhtc. PCRte, It-^Ht 
^-GeneAmp PCR system 9700 (Parkin Elmer) SrJBWr, cDHA*rfr©ii* 
©»*ttfci&CT", (9rcT35HIMll*Mfc 98<C 20f4\ 58^C 20#, 72*C 

30#^£&3^£llM^£bT321M^;V) fc^*** (94TCT-MHWJB 



$6>t94t: 20#\ 58*C 20#\ 72T: 30#^£&£>5;ft£l-!M#;^bT 

■ 

,|itfttf: G BW0D1MX (#9400bp) ©JiTOit^QIAauick Gel 
Extraction Kit (QIAGEN) £fflV^ *tt»W«B«0#fe"Ctt«U MM* 
30Ml-e^tilbfc. #DNA0rfr<B*ft*6B#lfck BigDye Terminator Cycle 
Seauencing Kit (Applied Biosystems) £JB^ DHA">-*x>D— ABI PRISM 
3100 Genetic Analyzer (Applied Biosystems) \ZX. Ssfl1fcgJ3»ffi«fe<Z>:£fefc 

* 

Version 6.1 (Genetyx) iCTJfctWWrb, afcse^J**-*-**)©***^- 



• 7-3. ^n— r:>^tt#^*««DNA»fM*©Pll 

Sfi I^ra^ftiOTOit (Sfi I-YH) it^Ofcfe^, :/^V-HB<Z) 
20 (Gly4Ser) 2- U >#-@B?'J£Sf i I«WBMfc&*T*lC*'rE#l (@B?>* 

1) ^gSEbfcfc© (X^^- VH-5* end) £ffl«bfc 0 6-0. 5m 1<©10/zM 
gg^ftgftT^-r^— VH-5' end*«fc^ 10 X^-Y ^-scfor (J. Immunol. 
Methods 1997; 201: 35-55) £/H>>T, R*«20tfL ( 7-2 TiiMbfcffl^VH 
cDNA«MHWf>T-«Sftl M 1, KOD plus buffer (3tC#«&«) , 0. 2mM dNTPs, 1. 5mM 
25 MgC12, 0.5 units DNA polymerase KOD plus ) ^rPiSbfeo PCRtt, 

-y— GeneAmp PCR system 9700 (Parkin Elmer) £JB^T> frfr 



» 
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* 

(Dmm^mmzm^ &m mx,-zift$mfm> 98"c 2o#, 58*c 2ou\ 

72<C 30#^e>^^>^^lit-r^;VtLT32^-r^;i/) &V>L£:#B (94X3 
ISUP^, ' 94t: 20£k 46'C 20#, 68t: 30f£*>e>fc3R&*l'tK£;i/£:bT5 
+K#;V, ^e>Jc94'C 203>, 58'C 20#> 72X3 30IW>e>fc*RJS*HM 

5 bT30it-r^;v) ©^ma^&ttTfrofc. pcr^> R*sat*u 7^n-xy 

" ;i^lHacttfc«bfc. @W<B1MX (#9400bp) (D^I^fit^QIAQuick Gel 
Extraction Kit (QIAGEN) fcTW«H«B*©2»C*«U ^M7K30mLT 

^^xm^L0pJ^^(VL) cBNAWfH^Ml©fc»fc- STKrebberS©** (J- 
10 Immunol. Methods 1997; 201: 35-55) I2«<D#0. 5mL©100mM LB^-f 

-£$l43<fctf 100 mM LF^-f »-&*&fflViT, RJ&K 25 mL (7-lTil 
Lfcc-DNA^2. 5mL, KOD plus buffer (mSMfi») , 0. 2mM dNTPs, 1. 5mM 
MgC12, 0.75 units DNA polymerase KOD plus CMVZWW ) £f3Mbfco PCRte* 
+f— v;i/-y-f^7— GeneAmp PCR system 9700 (Parkin Elmer) £JBV>T, Wfi* 
15 ©**©3MKttfcttt^ 94*CTr3»mJ0llMft, 94-C 208>, 46'C 20#, 68^ 30# 
jfc&fc*jRfc*llM*;V£UT5lM*;K S6fc94T: 20#, 58*0 20#, 72"C 
30^S^S^^l^^^tbT30if-f ^^©^Tffofe. PCRm, EJtfK 

*1X ytfn-X^l^fWMftfcflbfc. S»©^X (»400bp) ©i»«*rfi-S 

QIAaucick Gel.Extractio Kit (QIAGEN) KT^K§8M*©#irc»«U 
20 M*30tfLT?*aUfc. ««H-J4*©C5WK:^5-f^-LFft*© (Gly4Ser) 3- 

B«HN :/5K^-LF© (Gly4Ser)3- U>*-iB2W*Sfi IiWWaMfc&WTSK: 
^TBB^!I (SH^!J##: 3 2) ^Ilfcfe® C^-f^— VL-3* end) SJBftb 
£. Sfi I wm&tiLttMffiYr (Sf i I-VL) i««©fc»fc» 6-0. 5/zL©10mM 
25 VL-3' end^-f"?— 10 mM scback7 p ^"f £/HWT\ SJSffi 
20mL (»im cDNA«l*B»fJtfiS»clML. KOD plus buffer (Mftffim) , 0. 2mM 
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dNTPs, .1. 5mM MgC 1 2. 0.5 units DNA polymerase KOD plus ) *W 

®bfeo PCR&, ^^HM^-GeneAmp PCR system 9700 (Parkin Elmer) 

*m^T, 9AVT°zftmmm'&, im, avc 2o#, 68«c 30*w>&fc*Rfc 

£HK*;V£VC51M*;K a 6^94*0 20#> 58T: 203k 72«C 30#*>5fe 

■ 5 s^^i-y--r^^tbx30U--r^;v©^"eff ofc. pcr^> t# 

D-X^«^itft^^» BW©tMX (W400bp) ©it«»rJt£QIA<iuick 
Gel Extraction Kit (QIAGEN) fcfflV^ »l*WW*ia*©^ftT?»«^- «»7fc 
30ittLT?SfttiUfc. 

fltfiSfi I-VH:fc«fctfSii I-VLWfn-ttSfi I KT^#Bi9!«IB 
10 *CD^fc«eViR^«*P»b, 50t:T—«{k^fTofco Kfotitft 
QIAauick PCR Purification Kit (QIAGEN) ViT»#RM»K*©*S6^» 
lb, K+y b?$tt<0Buffer EB 30ML^ffibfeo 



7-4. t hIgG4-T^X^^7— a^SttlgGftfrfBSffl^^^S F 

felClgGlOknobs-into-holes^ (Ridway et al., Protein Eng. 1996; 9: 
617-621) ft##KlIgG40CH3«^'s©T5yK«»#*fWbfc. ^f^a 

(IgG4ra) «Y349C/T366WSife#:-eabO, ^-T^b (IgG4rb) teE356C, T366S, 
L368A, Y407V09«lfe#~e&S. ££>(c, it»t:>^(^ii (- 
20 ppcpScp- - > -ppcpPcp-) S*Abfc. *S*fc«k!K »2^nfle£fcD#* 

25 j&\d>S%>©&JB^;fc. 
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yVsmm^ir?— pcDNA4 (Invitrogen) ^Hft&^bLlt^n^ft©^R^ (0 
lfcV>L0 2) > -tUt>%mmmUm^if&)^WM (IL3ss) (Proc. Natl. 
Acad. Sci. USA. 1984; 81: 1075) <0^m\zMmfS.^7s^m%W$. <VHfcV> 
UVL) fctMgG4Ta^*«« (SB?"J#-3 : 3 3) 7^V>b/c^#fg^ (@2^J# 
5 ^ : 34) &&&iLhj1£%0 (pcDNA4-g4fl^^bpcDNA4-g4L) £f£SU;fc. £T* 

pcDNA4£^©^;i^^n-->^iM biz^tET^ummm^m^ ^eco rv^ 

||»|ftttRfl*IWH»«:ViUL«»»3.= y b (*n-?n»l. 6kbft^l4<Jl. Okb) 
£Xho I (^*7/Ht) T^tebfc^C, QIAauick PCR Purification Kit 
10 (QIA(2N)'fcT*#ttW»IB«©*feTr»3Hb* DNA polymerase KOD (3C2W3I) 

* 

fco tfE^Pit-fb**^ ^QIAauick PCR Purification Kit (QIAGEN) teT^ttK 
0J#fB«©^&TiiS£U Not I (*#^/Vf=a-) TfftHbbfc, SSNot I-bluntBfr 
ft (^n^n»1.6kbfc:^bl.0kb) tMEco RY-Not I"C»flsbfcpcDNA4*, 
15 Ligation High '<*#*» ft«^T*ft«W«a«©^rt*fc:«v»«»EJ6*ff 
ofc. ^KJS^«tO^MDH5Qt^ (Competent high DH5 a ) * 

^mmm^tco »6tifc7>t!^U>Wtt^n->«k.DQIAprep Spin Miniprep 
Kit (QIAGEN) M^T**^5^5 HDNAft¥»bfc, 

20 pIND (Invitrogen) ^Hiifr^ bLfl^n-^n© (02^tB'3) , T 

«:t>*«*liftffl->WWB3W (IL3ss) (EMBO. J. 1987; 6: 2939) ©T*fc 
ffiM§fc^£;*#i#flJ&WK (VHft^bVL) £fc MgG4rb5£#«« (K#l## : 
3 5) te^L Kfe&mM (M&m^: 3 4) sm^A^fe© (pIND-g4H&^b 
P IND-g4L) ■*t»a©*tSKJ!lOfMU #*©:/9*3 FDNAfclMbfc. 

25 

7 - 5 . - Jl'ftifitefi^ ^ * -*« 
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7-4 T~mm-£ ntz.'T 1*7 im # u >mmmmm •j^^^f (pcDNA4-g4H&v* 

bpcDNA4-g4L) SSfi iTfififtlU RJS«SW 7^D-XyM^H^tfc. 
t»i:t>t*bTV^*t#ir*«*IB^ (YlfcV>UvV(eilfcV>bBI2#HB) ) # 
^^nfc^fJn (#55kb) £QIAa.uick Gel Extraction Kit (QIAGEN) 

j6i-*7-3TW»*nfcSfi I «flsttF.IXatt#**Sfi I-VH&^USfi I-VLW 
Jt£ Quick Ligation Kit (New England Biolabs) £/B ^TS£#Sfc9!»IB«<0# 
ffifctt^3»SEJfcSfTo;fc. t^fcifcfc«kb*»MDH5a8c (Competent high 
DH5 a (X#»«D ) Sfc, 7-4TW»SnfcSfi HIHtX* 

10 ^V>iWHM^7X$F ( P IND-g4H&^bpIND-g4L) fr£>> ±3££ 

CMV Forward priming site^T^-;Vi"S21-mer<D^^^-CMVF <E*I#* : 
3 6) £#A&&TSfc£#«-r*BGH Reverse priming site^T--;i/"T§ 18- 
mer©7 p ^'f *7— BGHR (@B^J#^ : 37) ££/&bfc (Sigma Genosys) . tfCF. X 

24-mer(D:/^^-EcdF (I23*J#-^ : 3 8) £J¥ABM£T»EKl#3E-rSBGH 
Reverse priming site^T--;vr*18-ier©^5-f ^-BGHR (M3^J#^ : 3 
7) *&jfcbfc (Sigma Genosys) . n nr.-PCR©fc«)JC, R««20mL («■ 
lO^M^-f^-O. 2/zL, KOD dash buffer * 0. 2mM dNTPs, 0.75 

25 units DNA polymerase KOD dash ) £S»84bfc. KEfcfc'v, JS* 

fi*»«Jft*a*«!AbPCR*fTo.fc. PCM*, -y— ^;^^^-GeneAmpPCR 



system 9700 (Parkin Elmer) Zm^T, 96T;Tl#nin*Mfc ^ 10#\ 55^ 
10#, 72t: 30#^&^^RJS^l^^;W^bT30it^^;VSJJS$ii-§^cfcD 

mft-fir&ZnrzZn-y&MRlsfco mzmm\%* ExoSAP-IT (Amersham 
Biosciences) £^Tm#l^»K^> mm<0-f^^- tm?s(D^mmt 
Zff~z>fr 0 6-DNAif>T-cc)^S@5^J^> BigDye Terminator Cycle Sequencing Kit 
(Applied B-iosystems) Zm^. DNAv—^x^tt-ABI PRISM 3100 Genetic 
Analyzer (Applied Biosystems) \zxm^mmmmm.(D^mzm^MVr^ * 
^ tcfcO^bfdia^JPS^V 7 hGENETYX-SV/RC Version 6.1 (Genetyx) 

il^o->^&, QIAprep Spin Miniprep Kit (QIAGEN) &m^X&*7 
FDNA£#HtU lOOjuLroMffizK^^bfeo trCF. IXatfC^^ ^Hg£f£5t 

^bTmX^#**^LSff£3!^:?-£> ^ft«ipcDNA4-g4IXaHn, 
pcDNA4-g4IXaLn, P IND-g4XHn^bTpIND-g4XLn<h^#^fc 0 #^7^5 H» 
&m f £ * T? 4T3 "e^# b fee 

8-1. DNA*«<Z>Pig 
irL^MHL^^iiffi^^^- (pcDNA4-g4IXaHn^bTpcDNA4-g4IXaLn) te-5r 

T?^li^±^»T^^fcTetUy^^^-^3--r ; ^"^^^^ 5 FpcDNA6/TR 
(Invitrogen) a«H#3n*. *fc. tt^feifflWfflSSW * * * - <PlND- 
g4XHn ^bTpIND-g4XLn) \$&&*)V?=>X&Z>x.Z^ V >MMft (*±X^ 
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■ 

pVgRXR (Invitrogen) )^S*sn5. tot, W]^mm<D h7>X7i^->3 > 

5 pcDNA4-g4IXaHn, pcDNA4-g4IXaLn, pIND-g4XHn-tbTpIND-g4XLnS*218. 8 ng, 
pcDNA6/TR J E-l'TpYgRXR££-1312. 5 ngJlV*fco 

■ 

8-2. WJ^SMM(D h7>X7x^->a y 
t M»JIEWBIIBia63feHEK293H«5 (Invitrogen) ^:10%FCS (MOREGATE) &<5tS 
10 DMEM*&fl& (Invitrogen) 5xlOWmL<Z)*HJ^g^*Mffil2-weliy 

(CORNING) ©#welWmLToS|it;L^C02-f >*a^-^- C37"C, 5% 

* * 

>K3£, Lipofectamine 2000 (Invitrogen) 7 AiLtOpti-MEM IJ&ife 
(Invitrogen) 250tfL©»tt^ln*Ta[a20»m»«bfct>©*#well©«JB^ 
15 gAU 4~5«p|H, C02^>*^-^- (37"CKIT5X C02) rtT-f 

8-3. na»ftttIgG*ifr©56^SI* 

20 Ug/mL©5 L h7-!J--r^U> (fa^illt) Sr^tM mL CH0-S-SFM-II 

(Invitrogen) SttSfiAU, C02-T >*^-*~ (37«C, 5X C02) B 

U — BJ mL CH0-S-SFM-IIi§^(CT^#bfe^ 5MM©#«^n>A 
(Invitrogen) mL CH0-S-SFM-IIJ8ift3:&AU C02-T >*^—?— 

25 (37^* 5% C02) |*gT2BfcV>L3B#*LT, ft#fe«SBL4H B ©*=^S« 
S^ff^t§ift4«^-a#^'I4IgGirL#:^^$'&feo fM±it«l§IiK£nfc&* 



m>bftm (^J2000g, 5#FBK £&) l/TiJg§li*b; ^fOfcCTMicroconQ 

■ 

YM-50 (Millipore) T«»*ffofc. ^>/;V^Mi"a^T > 4 < C^#bfeo 
CHil^J9D fcMgG*£©2t* 

Goat affinity purified antibody to human IgG Fc (Cappel) ^coating 
bufferlCTlMg/mLt-fiMU Nunc-Immuno plateKiSffl-fbUfc. Diluent buffer 

(D.B.) CT^a?;+>yjfiIUfct, D.B. £J8V>Tfc3K:^b&#tlJtilHJ- 
>y;i/S^JjPbfco fit#MEHCffl©fc»©X^>^-HiUTv 1000 

ng/mL^52f&^JTD.B. fcTllIi»tfiRL&t: HgG4 ( t h M-fbiaTFJa^ WO 
99/5174.3#BI) SHUIteSSiPbfc. 3 mtfe^Ufc©^, Goat anti-human IgG, 
alkaline phosphatase (Biosource International) fc* 5 0l5fc?£b 

tz<D-t>, Sigma 104 (R) phosphatase substrate (Sigma-Aldrich) ^SltLT 
fg-fe£-fcr, t)feIU-^- Model 3550 (Bio-Rad Laboratories) iCfctK #fl83& 
g655nm<hbT405nm<E>3&7 , ^£a i J^bfco Microplate Manager III (Bio-Rad 
Laboretories) V7h!?i7Sffl^T, X* K 6 **±i**<0 

fc hlgG^^ffibfe. 

mmmi o) F.vnia (^im^skiviiih^) isttryw 

£-f* ^Si}fStttri:#:cDF.VIIIa#^'l4.«. P;T©li7yW«tL • 
fsfc, £JtT©SJiS«^TMT?ffofc. 3. 75/zg/mL©Factor IX (Enzyme 
Research Laboratories) 40itiL4:tt*W*ttl0 mL©«E<&«&96^^U- b+tril* 
"|H^>^3.^— >/a >bfc. 10 ng/mL<DFactor XIa 

(Enzyme Research Laboratories) 10 til, 50/ig/mL©Factor X (Enzyme 
Research Laboratories) 20mL. 400/zg/mL£>phospholipid (£MW5-3&ffl) 
5/zL, 5mM CaC12£lmM MgC12£^tTTBSB (.BAT* TBSB-S<h^-T) 15/z'LS^JPb, 

lBSMRJ63*fc©"5, 0. 5M EDTA lOjuL^Jq^^CttC 



- 56 - 

m&&nmmoui*^n^n<DVx.Mzm?Lfc&. o#> 30#<A405nm mm 

i£S655nm) \Z&tf%%Lyt£.&Mote\ 3550 Microplate Reader (Bio Rad 
Loboratories) \z£r>miE.Vtco F.VIIIaMHite, fafomwZKfrmv>mtm' 

Phospholipid£>^£«TBSB, Factor Xla, Factor IXS tractor l<Dmm\z 

£^JtS-2222 (Chromogenix) <t:#U:/l/>$t (0.6 mg/L hexadimethrine 

10 bromide (Sigma) ) <D\:im^M~efoZ>o 

2 Sfcf£tt©iiS^fcXB12/SB04K^T, F. YIIIa*Stt©«flEtt#tt 

SSflSbfc (06) . 

R#©*»ft*WU&. 50mL, F.YIII^JflUft 

(Biomerieu) SOMLR^APTTttlSI (Dade Behring) 50*iL©?l'£r$! : £37 , €T 3# 
WJPfiUfc- HH-E*tt20 mM<DCaC12 (Dade Behring) SOML^P^^fcSOA. 
20 S3LtK«kOIBS6S-&fc- CR-A (Amelirag) £ nfcKC 10A (Amelung) KJ: 

QIBt-5*T?®»W*SiSbfc (0743£tf8) . 

&%mmmm(mi)<D&mJ}&<Dmfr^tcm2/sM4\z^Tmmi& 

(0 9) o 
25 C^lWJ 1 2 3 irt#:*SM 

H«J 8 (cl3«©^T#e.n^lOmLO^ai±^^Centricon (R) YM-50 



» 
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(Millipore) tit), 1 faL^mmhtco ZtiKLlO ul<D\0% BSA, IOjzLOI X . 
Tween(R) 20]Rtfl00*iL©rPn>teiii A SepharoseTM Fast Flow (Amersham 
Biosciences) £8siflU 4tJT?--l*ME«»SiLfc. *©«M*«:0. 22mi©7-/> • 
^-^yuitrafreeOO-MC (Millipore) fc^U 0.01% Tween (R) 20&^trTBS 
5 500wLtT3HI^#m, rProtein A SepharoseTM#Jt£100tfM> 0.01X 

Tween (R) 20*^10 mM HC1, pH2. 0fc»»LT3#M#«bfc©"£; «M***ffl 
£-frfc 0 iTSt, 5^L©1M Tris-HCl , pH8. 0£jjn*.T4 3 *nbfco Microplate. 
Manager III (Bio-Rad Lahore tor ies) V7h-5x7^^^^>^-^ 

10 Sbfeo 

15 SMfcjWittSftfc. 
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10 



15 



20 



25 



8. 6iAR10iri#:©^^t, ttAR2«lrt#0^r*<S«t&'&tr, »*®6fc 

9. mRiaSMfrtefcttSTE (a) 075 ^ RE^I^ 5 & * rT£«« -Si 
AR2«fiv*fc*3tt<5TE (bl) ~ (blO) OV»WlcB«07Sy 

■ 



(bl) HfcRTafcmWJOTai** : 7lcE<ROT5yafeE3?in?*D, LOT 
(b2) H0pT3E<S«* t E^J*^' : 9fcE*©75y»E9UT*D, LOT 



(b3) HOT^iS^§3?iJ#-5f : 1 9 fcE*©75y>B6EaiT*t>, LS5 



t 
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(b4) Hm^mmtfmmn •. 1 ^\z%m.o7^^m.w^h^, l$i 
(b5) mm^w$Amn^ - 2z\ztm.o7^JWMn^h ] o. lii 

(b8) HM"T^^@2^J#^ : 1 5KH3*OT5/KiB5iJT?»D, L£I 
*(b?) HII"5I^^WJ#^ : 2 1 (CfBmcDTS/miH^JT'feD, Lgt 
(blO) HH pJ^R^1S?iJ#-^ : l-lfctB*©75>'»E^n?&?K L 



20 



15 1 0. ifCMl 

m®mmz&rt &Tfs (bi) ~ (b3) ©v^-rn^icf3«c©yay 
(bi) nm^^wmfiWM^ • 9KE«©75yMBaiT*o, lii 

(b 2) HIIpJ^MW@S^J#^ : .9 lC|2«<DTa 7 MIE^T^ 0 , LII 

(b3) Hwmmm.mm&m^- : 2 i\ztzm<D7^ywm^%>r> s l 
25 m ss^mm^^m^ : 2 2 fctBts© 75/ mse^j 

1 1. §g^2~l 0©Vii"n^tC|B<S®fit#:*^J«^i:LT'&Wr*El 
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10 



15 



20 



1 2. &£um&MoMn<Dm^%%%^%fofc~z%>-3~£* wmfcfo* 

16. HMCDR3©@H^@2^J#-^ : 4 2 , 4 6, 5 0, 5 4, 5 8, 6 2, 6 6, 
7 0,. 7 4, 7 8, £>b< »8 2©Vii s n^tC|Blc©T^/^i3^e. 

T^, if^l 2 — 1 5 0V^tl^^f2*G©tn:^. 
1 7. .XB12*fc»OT04©V^n^©H«CDR3©75y»K^&fe*ffi*ltt**: 

(D@a^J^iH^J#-^ : 5 0 , 54, 58, 6 2, 66, 70, 7 4, 78 

■ 

1 8 . . H^CDR@3 2W@B?iJ#-ff : 4 0 — 4 2 , 4 4-4 6, 48 — 50, 5 2 — 
• 5 4, 5 6-5 8, 6 0-6 2, 6 4-6 6, 6 8-7 0, 7 2-7 4, 
7 6 — 78%b<« 80-82 ©V^i*n^fc|B«OT ^ J & 

CDR@E2WI2?IJ## : 4 8 — 5 0, 5 2 — 5. 4, 56 — 58, 60-62, 



6 4-6 6, 6 8~7 0, 72-74, 76-78feL<te 80-82 

ts^i 2~i 9<o^rn^\zmm<Dm.^^m^mzm^n^m. 

VI 1 1 H^43 «k fcRtt£1§ifcJfiL»t«B3iiVI 1 1 &?©f&te<BteTfc ^ b # 

Mfc«koT^*^t;/s^«it^-rs^T*s, m^m2 intern© 
yiii h^*3 =t £ rc \tmmtikmmm^vi 1 1 s^^^-r ^ -r >kt'^- 

^m^bTV^^Tfe^), S^2 2 {CfB^Og^l^o 
ife^HmVI 1 1 H«3 i^/tfc^tttt«HVI 1 1 B^cD^feO® 

MF^9( 12-19 (D^~fnfrK$ZM(Df?ifo, &tc\m&T% 2 0-2 6© 
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2 8. |»3ftSU 2-1 9 <D\,*1?nfr\ZfZm<D&iifcC>* »^20~26O^f 
2 9. 'P15.< t'bmi&Ml 2~1 9„©Vv$* tl^tClBitCtftft, £&»SlM^2 
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■ 

f 



1/9 



Xho I Sfi I 



Sfil 



Not I 





Intron + CH(1B^J 




: 33) 



2/9 



Xhol Sfil 



Sfil 



Not I 




Intron + CL(iS*iJ 



isf-t frWM (EL3ss) 



3/9 



Xho I Sfil 



Sfil 



Not I 





Intron + CHCiB^iJ 




35) 



is#-)r)\,mm a^ss) 




4/9 



34 



F.villa*i;£14 
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5/9 



. F.Vffla*R5Stfife 
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6/9 



1 
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1/64 
SEQUENCE LISTING 

■ 

<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

* 

■ ■ 

a 

<120> Bispecific antibody having the ability of substitution 
functional protein 

♦ 

<130> C1-A0313P 

■ 

<160> 82 

<170> Patentln version 3.1 

<210> 1 

<211> 120 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Gin Val Gin Leu Lys Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Ala 
15 10 15 

Ser Val Arg Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Phe Tyr 

20 25 30 

Trp He Asn Trp He Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp He 



2/6 4 



35 



40 



45 



Gly Arg He Asp Pro Tyr Asp Ser Glu Thr Arg Tyr Asn Gin Lys Phe 



50 



55 



60 



Lys Asp Lys Ala He Leu Thr Val Asp Lys Tyr Ser Ser Thr Ala Tyr 

75 80 



65 



70 



Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 



85 



90 



95 



Al 



a Lys Gly Val Tyr Asp Gly His Trp Phe Phe Asp Val Trp Gly Ala 



100 



105 



110 



Gly Thr Ser Val Thr Val Ser Ser 



115 



120 



<210> 2 

<211> 108 

<212> PRT 

<213> Homo sapiens. 

<400> 2 

Asp He Val Met Thr Gin Ser His' Lys Phe Met Ser Thr Ser Val Gly 
1 5 10 15 



3/64 

Asp Arg Val Ser He Thr Cys Lys Ala Ser Gin Asp Val Ser Thr Ala 

20 25 • 30 



Val Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu lie 

35 40 . ■ 4.5 



Tyr Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Ala Arg Phe Ser Gly 
50 55 60 



Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr He Ser Ser Val Gin Thr 

75 80 



65 



70 



Glu Asp Leu Ala Val Tyr Tyr Cys Gin Gin His Tyr Arg Thr Pro Pro 

85 90 - 95 



Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys Arg 

100 105 



<210> 


3 


<211> 


119 


<212> 


PRT 


<213> 


Homo 


<400> 


3 



Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Glu Lys Pro Gly Ala 

10 15 



1 



5 



4/64 

« 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ser Phe Ser Asp Tyr 

■ 

20 25 30 

Asn Met Asn Trp Val Lys Gin Ser Asn Gly Lys Ser Leu Glu Trp He 
35 40 45 

* 

Gly Asn He Asp Pro Tyr Asn Gly Asp Thr Asn Tyr Asn Gin Lys Phe 
50 55 60 

» 

Lys Gly Lys Ala Thr Leu Thr Leu Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Lys Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 . 95 

Ala Arg Ser Arg Gly Trp Leu Leu Pro Phe Ala Tyr Trp Gly Gin Gly 

100 105 110 

Thr Leu Val Thr Val Ser Ala 
115 

<210> 4 

i 

<211> 108 . 

<212> PRT 

<213> Homo sapiens 



5/64 

* 

<400> 4 

Asp He Leu Met Thr Gin Ser Gin Lys Phe Met Ser Thr Ser Val Gly 
1 5 10 15 • 

♦ 

Asp Arg Val Ser Val Thr Cys Lys Ala Ser Gin Asn Val Gly He Asn 

.20 .25 30 

Val Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro. Lys Ala Leu lie 
35 40 45 

Tyr Ser Ala Ser. Tyr Arg Tyr Ser Gly Val Pro Asp Arg Phe Thr. Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Asn Val Gin Ser 
65 70 75 80 

Glu Asp Leu Ala Glu Tyr Phe Cys Gin Gin Tyr Asn Ser Tyr Pro Leu 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 

100 105 

<210> 5 . 
<211> 117 
<212> PRT 



6/6 4 



<213> Homo sapiens 



<400> 5 . 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Val 
15 10 I 5 



Ser Val Lys He Ser Cys Lys Gly Ser Gly Tyr Thr Phe Thr Asp Tyr 



20 



25 



30 



Ala He Bis Trp Val Arg Gin Ser His Ala Gin Ser Leu Glu Trp He 



35 



40 



45 



Gly Val He Gly Thr Tyr Ser Gly Asn Arg Asn Tyr Asn Gin Lys Phe 



50 



55 



• 60 



Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 

75 "80 



65 



70 



Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala lie Tyr Tyr Cys 

85 90 95 



Ala Arg Ser Ala Gly Tyr Ser Leu Asp Phe Trp Gly Gin Gly Thr Ser 

100 105 HO 



Val Thr Val Ser Ser 
115 



7/6 4 



<210> 6 

<211> 112 

<212> PRT 

<213> Homo sapiens 



<400> 6 

Asp Val Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 

* 

1 5 10 . 15 



Gl 



n Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 



20 



25 



30 



Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 



35 



40 



45 



Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 



50 



55 



60. 



Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 



Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 



Lys His Phe Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 



100 



8/6 4 



105 



110 



<210> 

• 


7 


<211> 


119 


<212> 


PRT 


<213> 


Homo 


• 

<400> 


7 



Gin Val Gin Leu Gin Gin Ser Gly Gly Glu Leu Val Arg Pro Gly Thr 
1 5 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr 

20 25 30 



Leu lie Glu Trp lie Arg Gin Arg Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 



Gly Val He Asn Pro Gly Ser Gly Asn Ser Lys Ser Ser Lys Asn Leu 
50 55 60 



Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Asn Thr Ala Tyr 

75. 80 



65 



70 



Met Gin Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 

85 90 95 
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Ala Arg Ser Gly Yal Tyr Gly Ser Ser Pro Asp Tyr Trp Gly Gin Gly 

100 105 110 



Thr Thr Leu Thr Yal Ser Ser 





115 


<210> 


8 

• 


<211> 


113 


<212> 


PRT 


<213> 


Homo 


<400> 


8 



Asp Val Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
1.5 10 15 



Gin Pro Ala Ser lie Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 



Asp Gly Lys Thr Tyr Leu Asn Trp Leu. Leu Gin Arg Pro Gly Gin Ser 
35 40 45 



Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

+ 

50 55 60 



Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 



1 0/6 4 



Ser Arg Val Glu Ala Glu Asp. Leu Gly Yal Tyr Tyr Cys .Trp Gin Gly 

85 90 95 



Thr His Phe Pro Gin Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 



100 



105 



110 



Arg 



<210> 9 

<211> 118 

<212> PRT 

<213> Homo sapiens 



<400> 9 

Gin Val Gin Leu Gin Gin Ser Gly Gly Glu Leu Val Arg Pro Gly Thr 

k 10 15 



1 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr 

20 25 30 



Leu He Glu Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Asp Trp He 

45 



35 . 



40 



Gly Met He Asn Pro Gly Ser Gly Gly Thr Lys Cys Asn Lys Lys Phe 



1 1/6 4 

50 55 60 

■ 

Lys Gly Lys Val Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 • 70 75 80 

* 

Met His Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Ser Gly Trp Val Ser Ala Met Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 • 

Ser Val Thr Val Ser Ser 
115 

4 

<210> 10 
<211> 113 
<212> PRT . 
<213> Homo sapiens 

<400> 10 

Asp He Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
I 5 10 15 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

* 



1 2/6 4 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 



Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 



50 



55 



. 60 



Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 

75 80 



65 



70 



Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 



Thr His Phe Pro Gin Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 

100 105 HO 



Arg 



<210> 11 

<211> 118 

<212> PRT 

<213> Homo sapiens 



<400> 11 , 

Gin Val Gin Leu Gin Gin Ser Gly Val Glu Leu Val Arg Pro Gly Thr 
1 5 . 10 15 



1 3/6 4 



Ser Yal Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr 

20 25 .30 



Leu He Gin Trp Yal Lys Gin Arg Pro Gly Gin Gly Leu Asp Trp He 

« 

35 40 45 



Gly Met He Asn Pro Gly Ser Gly Gly Thr Lys Cys Asn Lys Lys Phe 
50 55 .60 



Lys Gly Lys Yal Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 .75 .80 



Met His Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 

85 90 95 



Ala Arg Ser Gly Trp Val Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 

100 • 105 110 



Ser Val 


Thr 




115 


<210> 


12 


<211> 


113 


<212> 


PRT 


<213> 


Homo 




1 4/6 4 



<400> 12 

l 

Asp Val Leu Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
1- 5 10 .15 



Gl 



n Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 



20 



25 



30 



Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 



35 



40. 



45 



Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 



50 



55 



60 



Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 

* 

75 80 



65 



70 



Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 



Thr His Phe Pro Gin Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 



100 



105 



110 



Arg 



1 5/6 4 



<210> 13 

<211> 117 

<212> PRT 

<213> Homo sapiens 



<400> 13 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Val 



1 



10 



15 



Ser Val Lys lie Ser Cys Lys Gly Ser Gly Tyr Arg Phe Thr Asp Tyr 



20 



25 



30 



* 

Ala lie His Trp Val Lys Gin Ser His Ala Lys Ser Leu Glu Trp He 



35 



40 



- 45 



Gly Val He Ser Thr Tyr Tyr Gly Asn Thr Arg Tyr Asn Gin Lys Phe 



50 



55 



60 



Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser. Ser Ser Thr Ala Tyr 

.75 80 



65 



70 



Me 



■ 

t Glu Leu Ala Ser Leu Thr Ser Glu Asp Ser Val He Tyr Tyr Cys 



85 



90 



95 



Ala Arg Ser Gly Gly Ser Leu Met Asp .Tyr Trp Gly Gin Gly Thr Ser 

110 



100 



105 



1 6/6 4 



Yal Thr Yal Ser Ser 





.115 


<210> 


14 


<211> 


113 


<212> 


PRT 


<213> 


Homo 


<400> 


14 



Asp He Yal Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 

R 10 15 



1 



Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 



Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 

40 . 45 



35 



Pro Lys Arg Leu He Tyr Leu Yal Ser Lys Leu Asp Ser Gly Val Pro 

60 



50 



55 



Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 

75 80 



65 



70 



Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 



17/64 

85 90 95 

* 

t 

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 

.100 105 .110 

* 

Arg 

v ■ 

« 

- 

■ " 

* 

<210> 15 

<211> 117 

<212> PRT 

<213> Homo sapiens 

<400> 15 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Val 
1 5 10 15 

Ser Val Lys He Ser Cys Lys Gly Ser Gly Tyr Thr Phe Thr Asp Tyr 

20 25 30 

Ala Met His Trp Val Lys Gin Ser His Ala Lys Ser Leu Glu Trp He 
35 40 ' 45 

Gly Val lie Ser Thr Tyr Tyr Ser Asn Thr Arg Tyr Asn Gin Lys Phe 
50 55 60 



18/64 

Lys Gly Lys Ala Thr Met Thr Yal Asp Lys Ser Ser Ser Thr Ala Tyr 

75 80 



65 



70 



Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala He Tyr Tyr Cys 

85 90 95 



Val Arg Ser Gly Gly Ser Asn. Met Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 no 



Val Thr Val Ser Ser 





115 


<210> 


16 


<211> 


113 


<212> 


PRT 


<213> 


Homo 


<400> 


16 



Asp He Gin Met Thr Gin Thr Pro Leu Thr Leu Ser Yal Thr He Gly 

s 10 15. 



1 



Gin Pro Ala Ser lie Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 



Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 

45 



35 



40 



1 9/6 4 



Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

50 55 .. 60 



Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 • 75 80 



Ser Arg Val Glu Ala Glu. Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 . 95 



Thr His Phe Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 



100 



105 



110 



Arg 



<210> 17 

<211> 117 

<212> PRT 

<213> Homo sapiens 



<400> 17 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro. Gly Val 



1 



10 



15 



Ser Val Lys He Ser Cys Lys Gly Ser Ser Tyr Lys Phe Thr Asp Tyr 



20 



2 0/64 



25 



30 



Ala Met His Trp Val Lys Gin Ser His Ala Lys Ser Leu Glu Trp lie 



35 



40 



45 



Gly Val He Ser Thr Tyr Tyr Gly Asn Val Lys Tyr Asn Gin Lys Phe 

55 60 



50 



Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 



65 



70 



75 



80 



Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

95 



85 



90 



Ala Arg Ser Ser Gly Ser Tyr Leu Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 H° 



Val Thr Val Ser Ser 
115 

<210> 18 

# 

<211> 113 

<212> PRT 

<213> Homo .sapiens 

<400> 1 8 



2 1/64 

Asp He Val Met Thr Gin Thr Pro Leu Thr Leu Ser Yal Thr He Gly 

f - 

1 5 10 15 

• • * 

Gin Pro Ala Ser lie Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

.20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

* 

■ 

■ 

Pro Lys Arg Leu. He Tyr Leu Val Ser Lys Leu Asp Ser Gly Yal Pro 
50 . 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 .80 

* 

9 

* 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 .90 95 

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 

« 

100 ' 105 HO 

» 

« • 

Arg 



<210> 19 
<211> 119 



2 2/6 4 



<212> PRT 

<213> Homo sapiens 



<400> 19 

Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Thr 
I 5 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr 



20 



25 



30 



Leu He Glu Trp Val Lys Gin Arg Pro Gly Gin Gly Pro Glu Trp He 



35 



40 



45 



Gly Val He Asn Pro Gly Ser Gly. Asn He Arg Tyr Asn Gly Lys Phe 



50 



55 



60 



Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 

75 80 



65 



70 



Met Gin Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 

85 90 95 



Ala Arg Asp Ala Tyr Tyr Val Gly Ala Met Asp Tyr Trp Gly Gin Gly 

100 105 HO 



Thr Ser Val Thr Val Ser Ser 



23/64 

* » 

115 

* * 

j ■ 

« 

<210> 20 

<211> 113 

<212> PRT 

<213> Homo sapiens 

<400> 20 

Asp Val ValMet Thr Gin Thr Pro Leu Thr Leu Ser Yal Thr He Gly 
1 .6 10 15 

* 

* 

Gin Pro Ala Ser lie Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

« 

♦ * 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

* 

Pro Lys Arg Leu lie Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

■ 

• * 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 .75 80 

Ser Arg Val.Glu Ala GIu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 



2 4/6 4 



Thr His Phe Pro Gin Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 



100 



105 



110 



Arg 



<210> 21 

<211> 119 

<212> PRT 

<213> Homo sapiens 



<400> 21 

i 

Gin Val Gin Leu Gin Gin Ser Glu Ala Glu Leu Val Arg Pro Glu Thr 
1 5 10 • 15 



Ser Yal Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Arg Asn Tyr 

30 



20 



25 



Leu He Glu Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

45 



35 



40 



Gly Val He Asn Pro Gly Ser Gly Asn Thr Lys Tyr Asn Glu Lys Phe 
50 55 . 60 



Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 

75 80 



65 



70 



2 5/6 4 



Met Gin Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Yal Tyr Phe Cys 

.85 . 90 95 



Ala Arg Asp Gly Tyr Tyr Leu Gly Thr Met Asp Tyr Trp Gly Gin Gly 

100 105 HO 



Thr Ser Val Thr Yal Ser Ser 





115 


<210> 


22 


<211> 


113 

• 


<212> 


PRT 


<2 1 3> 


Homo 



<400> 22 

Asp. lie Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
1 5 10 15 



Gin Pro Ala Ser He Ser Cys. Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 



Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 



Pro Lys. Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 



2 6/64. 



50 



55 



60 



Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 

75 80 



65 



70 



Ser Arg Yal Glu Ala Glu Asp Leu Gly Yal Tyr Tyr Cys Trp Gin Gly 

85 90 95 



Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr . Lys Leu. Glu He Lys 



100 



105 



110 



Arg 



<210> 23 

<211> 119 

<212> PRT 

<213> Homo sapiens 



<400> 23 

Gin Yal Gin Leu Gin Gin Ser Gly Ala Glu Leu Yal Arg Pro Gly Thr 
1 5 10 . 15 



Ser Yal Lys .Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe He Asn Asn 

20. 25 30 



2 7/6 4 

Leu He Glu Trp Val Gin Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

i 

35 40 45 



Gly Val lie Asn Pro Gly Ser Gly Asn Val Lys Tyr Asn Glu Lys Phe 
50 55 60 



Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 

75 80 



65 



70 



Met Gin Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 

85 90 95 



Ala Arg Asp Gly Tyr Tyr Leu Gly Thr Met Asp His Trp Gly Gin Gly 

100 105 HO 



Thr Ser Val Thr Val Ser Ser 





115 


<210> 


24 


<211> 


113 


<212> 


PRT 

• 


<213> 


Homo 

• 


<400> 


24 

• 



Asp Val Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr lie Gly 

10 15 



1 



5 



2 8/6 4 



Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 



Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 



35 



40 



45 



Pro Lys Arg Leu lie Tyr Leu Val Ser Lys Leu Asp Ser Gly Yal Pro 



50 



55 



60 



Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 

75 80 



65 



70 



Ser Arg Val Glu Ala Glu Asp Leu Gly He tyr Tyr Cys Trp Gin Gly 

4 

85 90 95 



Thr His Phe Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 



100 



105 



110 



Arg 



<210> 25 

<211> 117 . 

<212> PRT 

<213> Homo sapiens 



2 9/6 4 



<400> 25 

Glu Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Val 



1 



10 



15 



Ser Val Lys He Ser Cys Lys Gly Ser Ser Tyr Lys Phe Thr Asp Tyr 



20 



25 



30 



Ala Met His Trp Val Lys Gin Ser His Ala Lys Ser Leu Glu Trp lie 
35 40 45 



Gly Val He Ser Thr Tyr Tyr Gly Asn Val Lys Tyr .Asn Gin Lys Phe 



50 



55 



60 



Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 

75 80 



65 



70 



Met Glu Leu Ala Arg Leu Thr Ser Glu. Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 



Ala Arg Ser Tyr Gly Ser Tyr Leu Asp Tyr Trp Gly Gin Gly Thr Ser 

110 



100 



105 



Val Thr Val Ser Ser 

* 

115 



3 0/6 4 



<210> 26 

<211> 112 

<212> PRT 

<213> Homo sapiens 



<400> 26 

Asp He Yal Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
1 5 10 



15 



Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 



Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 



Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Yal Pro 

60 



50 



55 



Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 

75 80 



65 



70 



Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 .95 



Thr His Phe Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 

100 105 110 
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» 

<210> 27 
<211> 22 
<212> DNA 
<213> Artificial 

* 

* 

<220> 

<223> an artificially synthesized primer sequence 

♦ 

<40.0> 27 

* 

cagctatgaa atacctattg cc 

<210> 28 

<211> 23 

<212> DNA 

<213> Artificial 

. <220> 

<223> an artificially synthesized primer sequence 

■ 

<400> 28 

cttttcataa tcaaaatcac egg 

<210> 29. 
<211> 19 

• < 

<212> DNA 



3 2/6 4 

<213> Artificial 

■ 

* 

<220> 

<223> an artificially synthesized primer sequence 
<400> 29 

attgcctacg gcagccgct 

<210> 30 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

♦ 

<223> an artificially synthesized primer sequence 
<400> 30 

aaatcaccgg aaccagagcc 

<210> 31 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
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4 

<400> 31 

* m 

ttactcgcgg cccagccggc catg 
<210> 32 

■ 

<211> 28 
<212> DNA 
<213> Artificial 

<220> 

* * • 

<223> an artificially synthesized primer sequence 

■ ♦ 

<400> 32 

i 

ggaattcggC ccccgaggcc cactcacg 

■ 

<210> 33 

<211> 1215 . 

<212> DNA 

<213> Homo sapiens 

* » 

<400> 33 

ggcctcgggg gccagctttc tggggcaggc caggcctgac cttggctttg gggcagggag 

* 

ggggctaagg tgaggcaggt ggcgccagcc aggtgcacac ccaatgccca tgagcccaga 
cactggacgc tgaacctcgc ggacagttaa gaacccaggg gcctctgcgc cctgggccca 



3 4/6 4 



gctctgtccc acaccgcggt cacatggcac cacctctctt gcagcttcca ccaagggccc 



atccgtcttc cccctggcgc cctgctccag gagcacctcc gagagcacag ccgccctggg 



ctgcctggtc aaggactact tccccgaacc ggtgacggtg tcgtggaact. caggcgccct 



gaccagcggc gtgcacacct tcccggctgt cctacagtcc tcaggactct actccctcag 



cagcgtggtg accgtgccct ccagcagctt gggcacgaag acctacacct gcaacgtaga 



t 



cacaagccc agcaacacca aggtggacaa gagagttgag tccaaatatg gtcccccatg 



cccaccatgc ccagcacctg agttcctggg gggaccatca gtcttcctgt tccccccaaa 



acc 



caaggac actctcatga tctcccggac ccctgaggtc acgtgcgtgg tggtggacgt 



gagccaggaa gaccccgagg tccagttcaa ctggtacgtg gatggcgtgg aggtgcataa 



tgccaagaca aagccgcggg aggagcagtt caacagcacg taccgtgtgg tcagcgtcct 



caccgtcctg caccaggact ggctgaacgg caaggagtac aagtgcaagg tctccaacaa 



aggcctcccg tcctccatcg agaaaaccat ctccaaagcc aaagggcagc cccgagagcc 



ac 



aggtgtgc accctgcccc catcccagga ggagatgacc aagaaccagg tcagcctgtg 



3 5/6 4 



gtgcctggtc aaaggcttct accccagcga catcgccgtg gagtgggaga gcaatgggca 



1020 



4 

gccggagaac aactacaaga ccacgcctcc cgtgctggac tccgacggct ccttcttcct 



1080 



tacagcagg ctaaccgtgg acaagagcag gtggcaggag gggaatgtct tctcatgctc 1140 



cgtgatgcat gaggctctgc acaaccacta cacacagaag agcctctccc tgtctctggg 



1200 



taaatgagcg gccgc 



1215 



<210> 34 

<211> 684 

<212> DNA 

<213> Homo sapiens 



<400> 34 

ggoctcgggg gccgaattcc taaactctga gggggtcgga tgacgtggcc attctttgcc 60 



taaagcattg agtttactgc aaggtcagaa aagcatgcaa agccctcaga atggctgcaa 



120 



agagctccaa caaaacaatt tagaacttta ttaaggaata gggggaagct aggaagaaac 



180 



tcaaaacatc aagattttaa atacgcttct tggtctcctt gctataatta tctgggataa 



240 



gcatgctgtt ttctgtctgt ccctaacatg ccctgtgatt atccgcaaac aacacaccca 



300 



3 6/6 4 



agggcagaac tttgttactt aaacaccatc ctgtttgctt ctttcctcag gaactgtggc 



tgttgtgtgc ctgctgaata acttctatcc cagagaggcc aaagtacagt ggaaggtgga 



cacc 



tacagc ctcagcagca ccctgacgct gagcaaagca gactacgaga aacacaaagt 



tacgcctgc gaagtcaccc atcagggcct gagctcgccc gtcacaaaga gcttcaacag 



gggagagtgt tagagggcgg ccgc 



<210> 35 

<211> 1215 

<212> DNA 

<213> Homo sapiens 



<400> 35 

ggcctcgggg gcctcccagg ctctgggcag gcacaggcta ggtgccccta acccaggccc 



tgcacacaaa ggggcaggtg ctgggctcag acctgccaag agccatatcc gggaggaccc 



tgcccctgac ctaagcccac cccaaaggcc aaactctcca ctccctcagc tcggacacct 



360 



tgcaccatct gtcttcatct tcccgccatc tgatgagcag ttgaaatctg gaactgcctc 420 



480 



taacgccctc caatcgggta actcccagga gagtgtcaca gagcaggaca gcaaggacag 540 



600 



660 



684 



60 



120 



180 



3 7/6 4 

» 

tctctcctcc cagattccag taactcccaa tcttctctct gcagcttcca ccaagggccc 240 

» 

atccgtcttc cccctggcgc cctgctccag gagcacctcc gagagcacag ccgccctggg 300 

■ - 

ctgcctggtc aaggactact tccccgaacc ggtgacggtg tcgtggaact caggcgccct 360 

gaccagcggc gtgcacacct tcccggctgt cctacagtcc tcaggactct actccctcag 420 

cagcgtggtg accgtgccct ccagcagctt gggcacgaag acctacacct gcaacgtaga 480 

tcacaagccc agcaacacca aggtggacaa gagagttgag tccaaatatg gtcccccatg 540 

cccaccatgc ccagcacctg agttcctggg gggaccatca gtcttcctgt tccccccaaa 600 

acccaaggac actctcatga tctcccggac ccctgaggtc acgtgcgtgg tggtggacgt 660 

gagccaggaa gaccccgagg tccagttcaa ctggtacgtg gatggcgtgg aggtgcataa 720 

tgccaagaca aagccgcggg aggagcagtt caacagcacg taccgtgtgg tcagcgtcct 780 

caccgtcctg caccaggact ggctgaacgg caaggagtac aagtgcaagg tctccaacaa 840 

aggcctcccg tcctccatcg agaaaaccat ctccaaagcc aaagggcagc cccgagagcc 900 

acaggtgtac accctgcccc catcccagtg cgagatgacc aagaaccagg tcagcctgtc 960 



3 8/6 4 



tgcgcggtc aaaggcttct atcccagcga catcgccgtg gagtgggaga gcaatgggca 



1020 



gccggagaac aactacaaga ccacgcctcc cgtgctggac tccgacggct ccttcttcct 



1080 



cgtgagcagg ctaaccgtgg acaagagcag gtggcaggag gggaatgtct tctcatgctc 1140 



cgtgatgcat gaggctctgc acaaccacta cacacagaag agcctctccc tgtctctggg. 1200 g 



taaatgageg gccgc 



1215 



<210> 36 

<211> 21 

<212> DNA 

<213> Artificial 



<220> 

<223> an artificially synthesized primer sequence 



<400> 36 

cgcaaatggg cggtaggcgt g 



21 



<210> 37 

<211> 18 . 

<212> DNA 

<213> Artificial 



t: 



3 9/6 4 

<22.0> 

<223> an artificially synthesized primer sequence 

■ 

<400> 37 

tagaaggcac agtcgagg . 

<210> 38 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

■ 

<400> 38 

ctctgaatac tttcaacaag ttac 

■ • 

<210> 39 

<211> 116 

<212> PRT 

<213> Mus musculus 

<400> 39. 

* 

Met Glu Val Gin Leu Gin Gin Ser Gly Pro Gly Leu Val Lys Pro Thr 
1 5 10 15 



4 0/6 4 



Gin Ser Leu Ser Leu Thr Cys Ser Val Thr Gly Tyr Ser He Thr Ser 

■ 

20 25 30 



Gly Tyr Tyr Trp Thr Trp He Arg Gin Phe Pro Gly Asn Asn Leu Glu 
35 40 45 



Trp He Gly Tyr He Ser Phe Asp Gly Thr Asn Asp Tyr Asn Pro Ser 
50 55 60 



Leu Lys Asn Arg He Ser He Thr Arg Asp Thr Ser Glu Asn Gin Phe 
65 70 75 80 



Phe Leu Lys Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr 

85 90 95 



Cys Ala Arg Gly Pro Pro Cys Thr Tyr Trp Gly Gin Gly Thr Leu Val 

100 105 HO 



Thr Val Ser Ala 
115 



<210> . 40 

<211> 6 

<212> PRT 

<213> Mus musculus 



4 1/6 4 

<400> 40 

Ser Gly Tyr Tyr Trp Thr 
1 5 

<210> 41 . 
<211> 16 
<212> PRT 
<213> Mus musculus 

* 

. <400> 41 

Tyr He Ser Phe Asp Gly Thr Asn Asp Tyr Asn Pro Ser Leu Lys Asn 
1 5 10 15 

<210> 42 

<211> 6 

<212> PRT 

<213> Mus musculus 

♦ - 

<400> 42 

* • 

Gly Pro Pro Cys Thr Tyr 
1 5 

» 

<210> 43. 
<211> 120 
<212> PRT 



4 2/6 4 



<213> Mus musculus 



<400> 43 

Met Gin Yal Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly 
1 5 10 15 



Ala Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn He Lys Asp 

20 25 30 



Asp Tyr Val His Trp Yal Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp 

* * 

35 40 45 . 



He Gly Arg He Asp Pro Ala Asp Gly Lys Thr Lys Tyr Ala Pro Lys 

50 .55 • 60 



Phe Gin Asp Lys Ala Thr Met Thr Ser Asp Thr Ser Ser Asn Thr Ala 
65 70 75 80 



Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Yal Tyr Tyr 

85 90 95 



Cys Yal Arg Trp Arg He Tyr Tyr Gly Leu Met Asp Tyr Trp Gly Gin 

100 105 110 



Gly Thr Ser Val Thr Yal Ser Ser 
115 120 
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<210> 44 

<211> 5 

<212> PRT 

<213> Mus mus cuius 

r 

<400> 44 

Asp Asp Tyr Val His 
1 5 

<210> 45 

<211> 17 

<212> PRT 

<213> Mus musculus 

<400> 45 

• ■ 

Arg He Asp Pro Ala Asp Gly Lys Thr-Lys Tyr Ala Pro Lys Phe Gin 
1 5 10 15 

Asp 



<210> 46 

<211> 10. 

<212> PRT 

<213> Homo sapiens 



4 4/6 4 



<400> 46 

Trp Arg lie Tyr Tyr Gly Leu Met Asp Tyr 

5 10 



1 




<210> 


47 


<211> 


123 


<212> 


PRT 


<213> 


Mus 


<400> 


47 



Met Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Yal Lys Pro Gly 
15 10 15 



Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr His 



20 



25 



30 



Phe Val Leu His Trp Val Lys Gin Asn Pro Gly Gin Gly Leu Glu Trp 
35 40 45 



• > 



He Gly Tyr He He Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys 
50 55 60 



Phe Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala 

75 80 



65 



70 
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t 

Tyr Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Yal Tyr Tyr 

85 90 95 

Cys Ala Arg Gly Asn Arg Tyr Asp Yal Gly Ser Tyr Ala Met Asp Tyr 

100 105 HO 

■ 

Trp Gly Gin Gly Thr Ser Yal Thr Val Ser Ser 
115 120 

<210> 48 

<211> 5 

<212> PRT 

<213> Mus musculus 

<400> 48 

His Phe Val Leu His 
1 5 

<210> 49 

<211> 17 

<212> .PRT 

<213> Mus musculus 

<400> 49. 

Tyr lie He Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe Lys 
1 5 10 15 



4 6/6 4 



Gly 



<210> 50 

<211> 13 

<212> PRT 

<213> Mus musculus 



<400> 50 

Gly Asn Arg Tyr Asp Val Gly Ser Tyr Ala Met Asp Tyr 
1 5 10 



<210> 51 

* 

<211> 117 
<212> PRT 

» 

<213> Mus musculus 



<400> 51 

Met Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Lys Pro Gly 
I 5 10 15 



Ala Ser Val Lys Leu Ser Cys Thr Val Ser Gly Phe Asn He Gin Asp 

.20 25 30 



Asn Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp 
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35 40 45 



He Gly Arg He Asp Pro Ala Asn Gly Asn Thr Arg Tyr . Asp Pro Lys 

50 .55 60 , 



Phe Gin Gly Lys Ala Thr lie Thr Ala Asp lie Ser Ser Asn Thr Thr 
65 70 75 80 



Cys Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr 

85 90 95 



Cys Ala Ser Pro Tyr Tyr Pro Leu Gly Cys Trp Gly Gin Gly Thr Leu 

100 105 HO 



Val Thr Yal Ser Ala 





115 


<210> 


52 


<211> 


5 


<212> 


PRT 


<213> 


Mus musculus 


<400> 


52 

• 



Asp Asn Tyr Met His 
1 5 
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<210> 53 
<211> 17 
<212> PRT 

<213> Mus musculus ' . 

<400> 53 

Arg He Asp Pro Ala Asn Gly Asn Thr Arg Tyr Asp Pro Lys Phe Gin 
I 5 10 15 

Gly 



<210> 54 

<211> 7 

<212> PRT 

<213> Mus musculus 

<400> 54 

Pro Tyr Tyr Pro Leu Gly Cys 
1 5 

<210> 55 
<211> 116 

. <212> PRT . 

<213> Mus musculus 



49/64 

<400> 55 

* * 

Met Gin Yal Gin Leu Gin Gin Ser Gly Pro Glu Leu Yal Lys Pro Gly 

■ 

1 5 10 15 

Ala Ser Val Lys He Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Glu 

20 25 30 

Asn Thr He Tyr Trp Yal Lys Gin Ser His Gly Lys' Ser Leu Glu Trp 
35 40 45 

He Gly Ser He Thr Thr Tyr Asn Gin Lys Phe Lys Asp Lys Ala Thr 
.50 55 60 

Leu Thr He Asp Lys Ser Ser Ser Ser Ala Tyr Met Glu Leu Arg Ser 
65 70 75 80 

Leu Thr Ser Glu Glu Ser Ala Val Tyr Tyr Cys Ala Arg Ser Gly Gly 

85 90 95 

Arg Gly Lys Pro Tyr Tyr Phe Asp Ser Trp Gly Gin Gly Thr Thr Leu 

100 105 HO 

Thr Val Ser Ser 
115 



<210> 56 
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<211> 5 

* 

<212> PRT 

<213> Mus mus cuius 

<400> 56 

Glu Asn Thr lie Tyr 
1 5 

<210> 57 

<211> 11 

<212> PRT 

<213> Mus musculus 

<400> 57 

Ser He Thr Thr Tyr Asn Gin Lys Phe Lys Asp 
1 5 10 

♦ 

i 

<210> 58 

<211> 12 

<212> PRT 

<213> Mus musculus 

<400> 58 

Ser Gly Gly .Arg Gly Lys Pro Tyr Tyr Phe Asp Ser 
15 10 



5 1/6 4 



<210> 59 

<211> 117 

<212> PRT 

<213> Mus musculus 



<400> 59 . 

Met Gin Val Gin Leu Gin Gin Ser Gly Ser Glu Leu Val Lys Pro Gly 
1 5 10 15 



Ala Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn He Lys Asp 

20 25 30 



Asn Tyr Met His Trp He Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp 
35 40 45 



He Gly Arg He Asp Pro Gly Asn Gly Asn Ser Arg Tyr Asp Pro Lys 
50 55 60 



Phe Gin Gly Lys Ala Thr He Thr Ala Asp Thr Ser Ser Asn Thr Ala 

♦ 

65 70 75 80 



Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr 

85 90 95 



Cys Ala Ser Pro Tyr Tyr Pro Leu Gly Tyr Trp Gly Gin Gly Thr Leu 

100 105 HO 



5 2/6 4 

* 

♦ « 

Val Thr Val Ser Ala 

115 • 

• t 

a 

I 

<210> 60 

<211> 5 

<212> PRT 

<213> Mus musculus 

<400> 60 

Asp Asn Tyr. Met His 
1 5 

<210> 61 

• ■ 

<211> 17 

<212> PRT 

<213> Mus musculus 

* 

<400> 61 

Arg He Asp Pro Gly Asn Gly Asn Ser Arg Tyr Asp Pro Lys Phe Gl 
I 5 10 15 

Gly 



<210> 62 



5 3/6 4 

<211> 7 

■ 

<212> PRT 

■ 

* 

<213> Mus musculus 

* 

<400> 62 

Pro Tyr Tyr Pro Leu Gly Tyr 

* 

1 5 

<210> 63 

<211> 114 

<212> PRT 

<213> Mus musculus 

<400> 63 

Met Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly 
15 10 15 

Ala Ser Val Lys Leu Ser Cys Thr Val Ser Gly Phe Asn He Lys Asp 

20 .25 30 

Asp Tyr He His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp 
35 40 45 

lie Gly Arg He Asp Pro Thr Asn Gly Asn Pro Ala Tyr Ala Pro Lys 
50 55 60 
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Phe Gin Asp Lys Ala Thr He Thr Ala Asp Thr Ser Ser He Thr Ala 
•65 .70 75 80 

Tyr Leu Gin Leu Asn Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr 

85 .90 95 

Cys Thr Gly Ser Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 

100 105 HO 

Ser Ala 



<210> 64 

<2ll> 5 

<212> PRT 

<213> Mus mus cuius 

<400> 64 

Asp Asp Tyr He His 
1 5 

<210> 65 

<211> 17 

<212> PRT . 

<213> Mus mus cuius 



5 5/6 4 

<400> 65 

Arg He Asp Pro Thr Asn Gly Asn Pro Ala Tyr Ala Pro Lys Phe Gin 

a 

15 10 15 

* 

• - 

Asp 



<210> 66 

<211> 4 

<212> PRT 

<213> Mus musculus 

« a 

<400> 66 

Ser Phe Ala Tyr 

* 

1 

« 

<210> 67 

<211> 114 

<212> PRT 

<213> Mus musculus 

<400> 67 

Met Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly 
1 5 10 15 

Ala Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn lie Lys Asp 



20 



5 6/6 4 



25 



30 



Asp Tyr Val His Trp Yai Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp 



35 



40 



45 



He Gly Arg He His Pro Ala Asn Gly Asn Pro Gin Tyr Ala Pro Lys 



50 



55 



60 



Phe Gin Asp Lys Ala Thr He He He Gly Thr Ala Ser Asn Thr Thr 



65 



70 



75 



80 



Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr 

85 90 95 



Cys Ala Gly Pro Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 

* 

100 105 HO 



Ser Ala 



<210> 68 

<211> 5 

<212> PRT 

<213> Mus musculus 



<400> 68 



5 7/6 4 

Asp Asp Tyr Val.His 
1 5 

■ w 

w 

<210> 69 
<211> 17 

<212> PRT ' 
<213> Mus musculus 

<400> 69 

Arg He His Pro Ala Asn Gly Asn Pro Gin Tyr Ala Pro Lys Phe Gl 
1 5 10 15 

Asp 



<210> 70 
<211> 4 
<212> PRT 

♦ 

<213> Mus musculus 

* 

<400> 70 

Pro Phe Ala Tyr 

1 

* 

* 

<210> 71 
<211> 116 



5 8/6 4 



<212> PRT 

<213> Mus musculus 



<400> 71 

Met Glu Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser 



1 



10 



15 



Gin Ser Leu Ser Leu Thr Cys Ser Val Thr Gly Tyr Ser He Thr Ser 



20 



25 



30 



Asn Tyr Tyr Trp Asn Trp He Arg Gin Phe Pro Gly Asn Lys Leu Glu 



35 



40 



45 



Trp Met Gly Tyr He Asn Tyr Asp Gly Ser Asn Asn Tyr Asn Pro Ser 



50 



55 



60 



Leu Lys Asn Arg He Ser He Ser Arg Asp Thr Ser Lys Asn Gin Phe 



65 



70 



75 



80 



Phe Leu Lys Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr 



85 



90 



95 



Cys Ala Arg Gly Gly Ala Phe Thr Tyr Trp Gly Gin Gly Thr Leu Val 

100 105 HO 



Thr Val Ser Ala 
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« 

115 

» 

* 

* 

<210> 72 

<211> 6 •. 

■ * » 

<212> PRT 

<213> Mus musculus 

<400> 72 

» » 

Ser Asn Tyr Tyr Trp Asn 

1 5 . 

• > 

<210> 73 

<211> 16 

<212> PRT 

<213> Mus musculus 

<400> 73 

M 

Tyr He Asn Tyr Asp Gly Ser Asn Asn Tyr Asn Pro Ser Leu Lys Asn 
1 5 10 15 

■ 

<210> 74 

<211> 6 ... 

<212> PRT 

<213> Mus musculus 

<400> 74 



6 0/6 4 



Gly Gly Ala Phe Thr Tyr 

5 



1 




<210> 


75 


<211> 


114 


<212> 


PRT 


<213> 


Mus 


<400> 


75 



Met Gin Yal Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly 
15 10 15 



Ala Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Thr He Thr Asp 

20 25 . 30 



Asn Lys Met Asp Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp 
35 40 45 



He Gly Tyr He Ser Pro Asn Asn Gly Asp lie Gly Tyr Asn Arg Lys 
50 55 60 



Phe Arg Asn Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala 
65 70 75 80 



Tyr Met Glu Leu His Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr 

85 90 95 



6 1/6 4 

* 

■ 

Cys Ala Arg His Arg Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Yal 

100- 105 HO 

• - 

Ser Ala 



<210> 76 

<211> 5 

<212> PRT 

<213> Mus mus cuius 

<400> 76 

Asp Asn Lys Met Asp 
15 

<210> 77 

<211> 17 

<212> PRT 

<213> Mus musculus 

<400> 77 

Tyr He Ser Pro Asn Asn Gly Asp He Gly Tyr Asn Arg Lys Phe Arg 
I 5 10 15 

Asn 



6 2/6 4 



<210> 78 

<211> 4 

<212> PRT 

<213> Mus musculus 

<400> 78 

His Arg Ala Tyr 

1 

<210> 79 
<211> 121 

♦ 

<212> PRT 

<213> Mus musculus 

<400> 79 

Met Asp Val Gin Leu Val Glu Ser Gly Gly Gly Leu Yal Lys Pro Gly 
1 5 10 15 

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr 

20 25 30 

Tyr Ala Met. Ser Trp Val Arg Gin Thr Pro Glu Lys Arg Leu Glu Trp 
35 40 45 



63/64 

Val Ala Tyr He Ser Asn Gly Gly Ala Asn Thr Tyr Tyr Pro Asp Ser 
50 .55 60 

Val Lys Gly Arg Phe Thr- He Ser Arg Asp Asn Ala Lys Asn Thr Leu 
65 70 75 80 

Tyr Leu Gin Met Ser Ser Leu Arg Ser Glu Asp Thr Ala Leu Tyr tyr 

85 90 95 

Cys Ala Arg Gly Gly Tyr Arg Tyr Pro Tyr Ala Met Asp Tyr Trp Gly 

100 105 110. 

Gin Gly Thr Ser Val Thr Val Ser Ser 
115 120 

» 

<210> 80 

<2U> 5 

<212> PRT 

<213> Mus musculus 

<400> 80 

Thr Tyr Ala Met Ser 
15 

» 

<210> 81 
<211> 17 



6 4/6 4 



<212> PRT 

<213> Mus musculus 



* m 



<400> 81 

Tyr He Ser Asn Gly Gly Ala Asn Thr Tyr Tyr Pro Asp Ser Val Lys 
1 5 10 15 



Gly 



<210> 82 

<211> 11 

<212> PRT 

<213> Mus musculus 



<400> 82 

Gly Gly Tyr Arg Tyr Pro Tyr Ala Met Asp Tyr 



1 



10 



